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Main Avenue, Showing North and South Rows of Shops, Rock | Island ‘Arsenal 
J T is the function of the Ordnanee Department to or of the then Secretary ol War. This post, carrisoned 
design, procure, produce, inspect, maintain and dis- by two companies of Infantry, was maintained for a 
" tribute such matériel as shall be preseribed by the period of approximately twenty years, during which time 
General Staff. Arsenals are maintained to assist the its presence exercised a restraining influence upon the 
Department in the many duties with which it is charged, predatory Indian bands of the surrounding territory, 


Rock Island Arsenal is 


and, of those 
the largest. 
It embraces the entire island of Rock Island, 


now operation, 
compris- 
ing approximately 900 acres, and is situated well to the 
south of the main channel the Mississippi River be- 
tween the adjoining cities of Moline and Rock Island on 
the Illinois side of the river and Davenport on the lowa 
side. 


The title to the island was acquired through a treaty 


with the chiefs of the Sae and Fox tribes of Indians, 
made by General William Henry Harrison, Governor 


and Superintendent of Indian Affairs for the Territory of 
Indiana and Dis- 
trict of Louisiana 
in November, 
1804, but 
ervation 
tary 


the res- 
mili- 
purposes de- 
its validity 
the Act of 
14, 1809. 
hostile ad- 
of the In- 
tribes from 
north, follow- 
ing the outbreak 
of the War of 
1812, upon the set- 
of the 
pioneers in the Il- 
linois Territory 
led the govern- 
ment to establish, 
in 1816, a frontier 
post the 


for 


rives 
from 
June 
The 
vances 
dian 
the 


tlements 


on ex- 
northwest- 
the 
which 

Fort 


treme 


ern point of 


reservation, 


was named 





The troops were withdrawn from the post upon eulmi 


nation of the Black Hawk War and its affairs placed in 
the hands of an Indian Agent. Following the abandon- 
ment of the fort by the military authorities, squatters, 
attracted by the advantages which its superior location 
afforded, settled upon a considerable portion of the Is 
land’s area with a view to its preemption under the 
regulations applying to all publie lands not set aside for 
a particular purpose. 

In 1835, Congress directed that an examination be 
made of various sites for a western armory, as a result 
of which numerous reports were made by army officers 

recommending the 
selection of Rock 
Island for this 


purpose and citing 


its many natural 
advantages, among 
lo- 
in the Mis- 


sissippi Rapids, 


these being its 


eation 


owing to a 
of 
with 


where, 
fall 


feet 


several 
the 
volume 


im 
of 
rreat 


mense 


water, a 


water power was 


available; its 


se 


curity from attack 
by the enemy in 
time of war; its 


convenient and fa- 
situation 


to 


vorable 


with respect 


markets for neces 


sary supplies and 
the facility with 
whieh material 


might be received 





Armstrong in hon- 
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Old Blockhouse on Site of Fort Armstrong, Rock Island Arsenal 


and shipped. 
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Such was the 
status of events 
which led to the au- 
thorization by Con- 
gress on July 11, 
1862, of the estab- 


lishment of Roek 
Island Arsenal, of 
which the present 


plant is the out- 
growth, At that 
time, it was the in- 
tention, with the 
amount appropri- 
ated, viz., $100,000, 
to construct merely 
a small arsenal for 
storage and repair 


rather than one for general manufacturing pur- 
poses. 
Colonel C. P. Kingsbury was appointed its first Com- 


manding Officer, and, one year later, under his super- 
vision, the construction of the which still 
stands at the western point of the island, was begun. 
During his administration, practically nothing was ae- 
complished toward its completion. A military prison, 
built during the Civil War, in which over twelve thou- 
were confined at various 


storehouse, 


sand Confederate soldiers 
times, oceupied a considerable portion of the island’s 
central area. Not only did the presence of this prison 
retard Colonel Kingsbury in carrying out his construe- 
tion plans, but his progress was further hampered, due 
to the fact that before the land could be acquired it 
was necessary to invoke legislative action to extinguish 
title to various claims which had been held by certain 
settlers since the abadonment of Fort Armstrong. This 
action Congress did not take until April 19, 1864. 

In 1865, Colonel Kingsbury was relieved and General 
T. J. Rodman assigned to command. Under the latter’s 
administration, definite plans were formulated for a 
permanent arsenal for manufacturing purposes. He 
conceived and developed the idea of the ten great shops 
as they stand today, comprising the Arsenal and the 
Armory Row. These shops are all alike in plan, each 
having a frontage of 210 feet, with wings 300 feet deep 
and 60 feet wide; the courtyards measure 238 feet in 
depth and 90 feet in breadth; all but two of the buildings 
are four stories high (including basement and attic). The 
total floor area 
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Entrance to Confederate Cemetery, 









the corresponding 
building in the Ar- 
senal Row on the 
south side serves as 
a foundry. 

Captain D. W. 
Flagler, General 
Rodman’s successor, 
‘arried to conelu- 
sion the construe- 
tion plans the latter 
had formulated, and, 
in addition, made 
many other improve- 
ments. Under his ad- 
ministration, eight 
of the ten shops 
ware completed, to- 
gether with officers’ quarters, barracks and storehouses. 
Under his supervision, the system of sewers was laid 
out and streets, roads and sidewalks constructed. The 
Arsenal’s later expansion has left undisturbed, as monu- 
ments to the ability of these two able Ordnance officers, 
the two rows of shops which they designed and con- 
structed. 

Captain Flagler was followed by other efficient officers 
of the Ordnance Department, all of whom, during the 
period of their commands, assisted in the development 
of the Arsenal and brought it to that stage of its ad- 
vancement which permitted its ready expansion to meet 
the emergency created by the Spanish War. During this 
period of activity, the Arsenal was under the command 
of Captain 8. E. Blunt. When he assumed command in 
1897, its construction period had passed. Further develop- 
ment of its facilities was not deemed necessary, as those 
already provided proved ample for the limited manufac- 
tures, which, at that time, constituted the output of the 
shops. Prior to his administration, the total expendi- 
tures for the establishment had been nearly nine million 
dollars. Of this amount, three-quarters of a million had 
been spent for the substantial bridges connecting the 
island with the neighboring cities of Davenport, Towa, 
and Rock Island and Moline, Illinois (all of which strue- 
tures are under the control of, and are maintained by, 
the Ordnance Department), one and one-half million had 
been spent to erect its buildings and prepare the grounds, 
and the remainder, less than a quarter of a million, cov- 
ered expenditures made for machinery and appliances for 
equipping the shops. 


— 








Rock Island Arsenal 





of each of the eight 
structures is about 
44,000 square feet, 
slightly more than 
an acre per floor, 
and each has a com- 


bined area of four 
acres per building. 
The central  strue- 


ture in each row of 
shops is but 
story; that in the 
Armory Row on the 
north side of the 


one 





Avenue having been 
designed to serve as 





——. ~) Due to the _  faet 
that the operation 
of the Arsenal had, 


up to this time, 
been sufficient to 
meet the ordinary 


demands of a small 
army on a_ peace 
footing, Congress 
had not seen fit to 
make more liberal 
allotments to  pro- 
vide inereased shop 
facilities. Its 
ufactures up to 
this period were 





man- 





a forge shop, while 





Old Pier of the First Bridge Across the Mississippi River, Rock Island Arsenal 


limited to gun car- 
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riages, with their 
pertaining e q u ip- 
ment, which activi- 
ties comprised the 
output of a single 
department, while 
in several others 
the miscellaneous 
articles of infan- 
try, cavalry and 
horse equipments 
were fabricated. 
The combined 
manufacturing 
operations oO¢€ ¢u- 








ee a ee —s 


Springfield A rm- 
ory, S pringfield, 
Mass. and the 
Watervliet Ars- 
enal, Watervliet, 
N. Y. Until the 
establishment of 
the small arms 
plant in the West, 
the former was 
the nation’s only 
source of rifle sup- 
ply. The press 
had, apparently, 
never exploited the 








pied but three 


i i a | work of the west- 





floors in one of 
the shops and a 
small portion of 
the area of several others, or, in all, approximately 14% 
of the total floor space which the ten shops provided. 
Less than five hundred men were employed, with a 
monthly payroll amounting to $30,000. 

Then came the sudden demands as a result of the 
emergency incident to the Spanish-American War., The 
burden of supplying the bulk of the Army’s require- 
ments for munitions naturally fell on Rock Island 
Arsenal. Its plant facilities were not entirely adequate. 
However, after certain re-arrangement of machinery in 
the different shops had been made with a view to adapting 
them to the changed conditions resulting from the rapid 
expansion of its operating forces, production was soon 
gotten under way and the largely inereased demands 
of the army in the field satisfied. To augment the out- 
put of the shops, extensive calls were made by the Arsenal 
upon contractors for supplying infantry and cavalry 
equipment, the money value of which approximated one 
and one-quarter million dollars. Under the stress then 
existing, the employees increased in number to 3,000 
with a monthly payroll of $175,000. 

When this emergency had passed, a complete re- 
arrangement of all machinery, which experience, as a re- 
sult of the war, had shown to be advisable, began. As an 
illustration of the extent of the scope of this re-arrange- 
ment, it may be stated that, at the outbreak of the war, 
the tin shops had been equipped with but one power 
press and a complement of minor machine tools and appli- 
ances, capable of poducing, at its maximum output, but 300 
tin cups and 125 meat cans per day of eight hours, with 
no facilities for manufacturing canteens. As a result of 
the development, it attained an output on the three items 
of the mess outfit 
alone of 300 tin 
cups, 6,000 meat 
cans and 4,000 ean- 
teens per eight- 
hour day, together 
with a correspond- 
ing inerease in nu- 
merous other mi- 
hor articles. Simi- 
larly, other depart- 
ments were en- 


’ 


larged and expand- 
ed with equally 
gratifying results. 

Interest in the 
East quite natu- 
rally centered more 
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Site of Old Fort Armstrong, Looking Down the Mississippi River, Rock Island : 
Arsenal the general public 








especially on the Monument Marking the Grave of 


ern arsenal, and 


knew very little of 
its activities, although it had for years been supplying the 
Regular Army and the Militia with such equipment as 
haversacks, canteens, saddles and bridles, and building 
siege and field gun carriages and producing other’ essen- 
tial matériel for maintenance of the Army and generally 
carrying out the purpose for which it was maintained. 
The war with Spain, however, marked for Rock Island the 
dawn of a new era. The Arsenal’s achievement as a result 
of this crisis brought it the recognition publicly which it 
had gained officially, that of being the country’s largest 
and most important: manufacturing plant and the prin- 
cipal depot for issue of supplies to the Army. 

The original plans of the Arsenal contemplated the 
use of the northern row of shops for the manufacture of 
small arms. The Arsenal’s activities prior to and through 
the period of the Spanish-American War had been con- 
fined solely to the southern, or Arsenal, row. For many 
years, the National Armory at Springfield, Mass., with its 
output of small arms, was capable of meeting the mod 
erate demands of the National Guard and the small Reg 
ular Army, at least to the extent of the limited funds 
which Congress annually appropriated. For this reason, 
no steps had been taken toward securing an appropria- 
tion for the establishment of a small arms plant in the 
West. The heavy demands which were the result of the 
war with Spain made it advisable to supplement the plant 
at Springfield Armory with a similar one at Rock Is- 
land Arsenal. 

The water power of the Rock Island Rapids 
factors which determined the 
selection of its present site for the location in 
the Mississippi Valley of a large arsenal. The value 


was one of the 


of that power was 





one of the principal 
arguments which 
induced Congress 
to appropriate 
funds in 1899 for 
an auxiliary small 
arms plant in the 
West. The plant 
installed and 
placed in operation 
several years later 
was capable of 
producing a maxi- 
mum of 125 rifles 


per day, and, while 


General Rodman, Rock Island Arsenal it never became 
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necessary until the 
World War to at- 
tain the plant’s 
maximum capacity, 
large quantities of 
rifles were produced 
for many years fol- 
lowing its installa- 
tion until the aceu- 
mulation of surplus 
lead to thesus- 





arms 
pension of manu- 
facture of rifles 


a 


at this Arsenal. 





extent to which 
the facilities of the 
plant were 
utilized prior to the 
World War may be 
gathered from the 
statement that for 
the ten years prior 
to that time the 
monthly payroll for 
labor exceeded 
$100,000, while the 
monthly outlay for 
purchase of 


being 





raw 








— = 


> > z 





Parallel with the 
steady growth of the 
Arsenal has been the development of its water power. The 
Rock Island Rapids between the lower extremity of the is- 
land and a point opposite the northern limits of the City 
of Moline, Illinois, has a fall of about seven and one-half 
feet. While but moderate, this fall gives, with the great 
volume of water, sufficient power, if properly developed, 
to meet the needs of the commercial industries of this 
entire community. At the time the con- 
structed the water power dam, forty-one openings for 
water wheels were provided. Up to the outbreak of the 
Spanish-American War, but had been 
placed therein, leaving the remainder for further develop- 
ment. The type of turbine which had been installed pro- 
duced but 35 h. p. per wheel, a total of 280 h. p. for the 
entire plant. This sufficed for the limited operations up 
to the time of the war with Spain, but had, of course, to 
be supplemented by steam power during the latter emer- 
geney at a considerable increase in cost of plant opera- 
establishment of the 


grovernment 


eight turbines 


tion. The appropriation for the 
small arms plant afforded the means whereby the addi- 
tional power could be provided. The eight turbines of 
obsolete type were discarded and fourteen others of ap- 
proved design installed, giving a total of 2,100 h. p., 
which provided a liberal surplus over the actual require- 
ments for machine operations in both Arsenal and 
Armory Row. 

In the foregoing account of the arsenal’s history, two 
periods of its development are evident, the first, the pe- 
riod of eonstruction, during which the great quadrangie 
of shops, with the outlying storehouses, barracks, quar- 
ters, power house, ete., was built, extending from its es 
tablishment down 
to approximately 
the outbreak of 
the war with 
Spain; the 
ond, that of the 
expansion of its 
facilities imme- 
diately following 
the latter period, 
during whic. a 
well - considered 
plan for its fu- 
ture development 
was adopted and 


sec- 





resulted in seven 
of the shops be- 
ing fully equip- 
ped and placed in 


Artillery Vehicle Plant, one of the Largest of the New Buildings at Rock Island 





material entering 
into the Arsenal’s 
fabrications aggregated the same figure. 

At the time of the Midwest Preparedness Conference 
in Davenport, Iowa, in the fall of 1915, the prediction 
was made that Rock Island Arsenal was destined to be- 
come the ‘‘Essen of the United States.’’ The activities 
which resulted following the entrance of the United 
States into the World War fulfilled this prediction. The 
year 1916 marked the beginning of a new epoch in the 
history of the Arsenal and the several years which fol- 
lowed gave it the crucial test of its career. From the 
day the United States entered the war until the day the 
Armistice was signed the government authorized the ex- 
penditure at this Arsenal of $108,055,974.07. Of this 
emount $89,343,840.59 was disbursed, the balance having 
been revoked as a result of a change ot policy following 
not.fication of availability of funds. The magnitude of 
ihe expansion of its facilities will be realized from the 
statement that in the three years prior to the entrance 
of the United States into the war its average yearly al- 
lotment of funds approximated $9,000,000. Of the $89,- 
343,840.59 credited to the Arsenal, $66,526,540.31 
utilized in the fabrication of ordnance and the purchase 
This amount also 


was 


of raw material which entered therein. 
included the item of labor. For increased facilities, new 
machinery, alterations and new buildings (the latter for 
manufacturing purposes solely) $17,341,487.69 was ex- 
pended; while the sum of $3,915,812.59 was spent for stor- 
age, temporary barracks, guard-houses and other incidental 
structures. Interesting hetween the — total 
and average monthly d’sbursements for the three years 
period 


comparisons 


prior to the war and for the covering — the 


Arsenal’s partie- 
aaa tal ipation in the 


war may be 
drawn. During 
the period from 
August, 1914, 
when the Euro- 


nations be- 


pean 

gan fighting, un- 
til April, 1917, 
when this coun- 


try declared it- 
self in the strug- 
gle, the total ex- 
penditure at 
Rock Island Ar- 
senal was $11, 
759,935.90, of 


which purchases 








operation. The Main General 





Storehous e at Rock Island Arsenal 


constituted $7,- 




















115,849.53 and labor $41,644,086.37. The monthly expen- 
diture during this period avreaged $222,370.29 for pur- 
chases and for labor $145,127.69, with a monthly aver- 
age for the thirty-two months preceding the date the United 
States declared war of $367,497.98. In striking contrast to 
these amounts are those amounts for the actual time this 
war; for purchases and labor the total 
$59,587,390.18, of which $42,466,- 


country was at 


amount disbursed was 
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Of the vast quantities of articles produced during this 
period, the principal items included: artillery vehicles, 
recoil eylinders, wheels, artillery 
chests, rifles and miscellaneous personal equipment items; 


harness, arm repair 
of the major items 159 75-mm. gun earriages, 194 4.7 
inch gun carriages, 121 gun caissons, 446 gun and forge 
limbers and 255 battery and store wagons, were fabri 


eated. Of the smaller personal equipment items 1,512,190 








a 








874.67 represented purchases and $17,120,515.51 labor, 
making the total average monthly expenditure $3,077,- 
861.05. These figures, it will be understood, cover those in- 


cident to the Arsenal’s activities exclusively and do not in- 
clude the vast sums which were disbursed for both labor and 
matériel by cost plus and lump sum contractors engaged 
on eonstruction projects at the Arsenal during the war. 

The rapid expansion of the organization constituting 
the productive unit, permitting operations to be carried 
on so extensively as the above figures manifest, was one 
of the Arsenal’s chief problems. In 1914 the Arsenal’s 
numbered 1,800 175 the 
latter being confined solely to clerical operations, This 
number remained more or less constant until 1916, when 
result of the disturbance on the Mexican Border, a 


force about men and women, 


as a 

slight inerease in activities became apparent, following 
which additions to the extent of several hundred em- 
ployees were made. From this time on the foree was 


gradually inereased at the rate of two hundred per month 
so that the number on the rolls at the time war was de 
totalled 1,000, of which number approxi- 
mately 300 were women. At 
year 1917 the force had increased to 6,500; in May of 
the year following, when the first women shop workers 
to 9,400; at the signing of the Armistice 


¢lared about 


the close of the calendar 


were engaged, 
its workers numbered nearly 14,000 and of this number 
about 1,900 were women. 

Colonel George W. Burr was in command when hostili- 
ties began and continued in this capacity until the early 
part of 1918, when the command temporarily succeeded 
to Colonel N. F. March of the same 
year, was succeeded by Colonel L. T. Hillman. Colonel 


Ramsey, who, in 


Hillman served throughout the remaining period of the 
war. 





Power Dam and Hydroelectric Power Plant at Rock Island Arsenal 


and 


eans, 354,770 knives, 649,457 canteens 
858,344 haversacks and 400,256 pack carriers were pro- 
duced, the equivalent in the 


mately 790,000 complete sets. 


bacon cups, 


smaller items of approxi 


In addition to the above, the Arsenal supplied numer 


ous test tools and furnished vast quantities of compo 
nents entering into the complete unit, the remaining 
parts of which were manufactured and assembled under 


government contracts at various points throughout the 
Up to August 1, 1918, all the artillery harness 
supplied to the United States forces was manufactured 
at this plant. Between April 6, 1917, and November 11, 
1918, 24,212 sets of artillery harness alone were fabri 


country. 


cated and, in addition thereto, 74,207 sets were assembled. 
The Cloth and Leather Department during this period 
was the largest and most completely equipped in the 
world. In the Small Arms Plant, where alone as many 
as 3,500 men and women were employed, production pro 
ceeded at maximum speed. This department manufac 
tured and assembled, or furnished as repair parts, an 
equivalent of approximately 113,670 rifles, Model 1903. 
In the Ammunition Assembling Plant, a structure spe 
cially designed and erected at the outbreak of the war 
for the loading of steel shell, 167,195 155-mm. howitzer 
shells, without adapters and boosters, were loaded. In 
many of the major items the maximum production had 
hardly been reached at the time of the signing of the 
Armistice. In the output of the 75-mm. carriage, for 
instance, the production of which for the first two months 
following Mareh, 1918, when 
aged but two, this number was increased in May to six 
teen; in June, twenty; in July, twenty-two; in 


fabrication began, aver 
August, 
twenty-three; in September, twenty-eight, and in Octo 
ber, forty-six. In the production of the 4.7-inch gun ear- 
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riage the maximum was reached in September, when the 
output for that month totalled fifty-eight, slightly less 
than one-third of the entire quantity manufactured dur- 
ing the period from January, 1918, when production be- 
gan, until cessation of hostilities. The high figure in the 
manufacture of the rifle was reached in October when 
parts sufficient to make an equivalent of 30,455 complete 
units were made. 

Under the expenditure covering increased facilities 
which, during the World War, as stated heretofore, to- 
talled $17,341,487.69, the more important structures 
erected included an Artillery Vehicle Plant (Shop M) 
and an Ammunition Loading Plant (Shop L). As these 
two shops created a need for additional power, provision 
for increased electrical energy had to be made and as 
the funds appropriated for the former projects included 
the latter, a new concrete dam was also constructed in 
the rear of, and at an angle to, the dam then existing, 
and a hydro-electric plant built, wherein two large gene- 
rator units, connected direct to water turbines, and two 
exciter units of modern type were installed. This plant 
is capable of developing 5,000 h.p., with a 12-foot head 
of water (which head is available 9 or 10 months per year). 

Another utility added at this time was that of the 
Central Heating Plant, which, with its eight boilers of 
500 h. p. each, arranged in batteries of two units, pro- 
vides a total of 4,000 h.p. 

The expenditure of $3,915,812.59 under storage and 
other incidental buildings included the erection of a large 
general storehouse (Storehouse W-1) for miscellaneous 
spare parts for artillery and small arms and numerous 
vehicle storehouses, as well as others for storing nitrate, 
all of which increased the available storage space a 
million and a half square feet. 

The process of expanding the nucleus of a peace-time 
organization of an Arsenal when war is imminent to that 
of a large well-organized productive unit is no less com- 
plex in its nature than that of the demobilization of 
this force upon cessation of hostilities and its assimila- 
tion to peace-time conditions. 

Heavy shipments of ordnance to this post from aban- 
doned camps and of components in various stages of 
completion from private plants upon termination of war 
contracts arrived in such large quantities following the 
war that the Arsenal’s storage facilities, although largely 
increased, were still inadequate and in consequence con- 
siderable quantities had to be stored in the open. The 
assembling of stores of a like nature in permanent cov- 
ered storage; the salvage and sale of the remainder for 
which there was no probable need; the razing of the 
many unsightly temporary wooden structures housing 
war-time activities and the restoration of the grounds 
adjacent to many of the buildings, which were left in an 
untidy condition by contractors, constituted one of the 
Arsenal’s principal post war activities. 

The vast quantities of ordnance stores produced by all 
government arsenals and those produced by private in- 
dustries throughout the country during the war naturally 
left a large surplus of such material on hand, a quantity 
sufficient for the needs of the army, at its reduced 
strength, for some time. For this reason orders for 
manufacture have not been given any of the arsenals 
justifying their manufacturing operations being carried 
on at the rate they normally would be if such a condition 
did not exist, and to this fact is due the peace time 
schedule under which this Arsenal at present is operat- 
ing, which is the lowest of any in its history since the 
Spanish-American War. Practically no productive work 
is now being carried on, its operations being confined 






principally to work of an experimental nature in con- 
nection with the design of artillery matériel and repair 
of equipment turned in from the field. The percentage 
of capacity at which its facilities are now being utilized 
may be stated as approximately five to ten percent. 
This curtailment has reduced some departments, the for- 
mer forces of which numbered hundreds, to but several 
workmen. In the Small Arms Plant at the present time 
but sixteen are employed, while in the Cloth and Leather 
Department, where only such work in cloth and leather 
is conducted as pertains to experimental mobile artillery 
material, but six men are employed. The manufacture 
of the cloth and leather accoutrement comprising the 
personal equipment of the soldier has been brought 
under the supervision of the Quartermaster’s Depart- 
ment since the World War. 

The Arsenal, as it stands today, represents a valuation 
at a very conservative figure, including stores on hand 
for issue and for manufacturing purposes, of $390,708,756. 

Its existing facilities permit the production on a large 
scale of mobile artillery matériel (by ‘‘matériel’’ is 
meant the complete equipment for carriage, i 
limbers, battery and store wagons); rifles, mess equip- 
ments, arm racks, cartridge storage cases, wooden and 
paper targets; chests of various types and bayonet, bolo 
and sabre scabbards. It is also capable, consistent with 
the processes and equipment now obtaining, of produc- 
ing many articles of commercial usage which various 
government departments now require. 

Linking the Arsenal with the neighboring cities of 
Davenport, Iowa, and Rock Island and Moline, Illinois, 
are the three bridges, maintained and controlled by the 
Ordnance Department, which are a necessary adjunct of 
the Arsenal facilities. Of these, the one from Daven- 
port, Iowa, is the largest, being the most substantial 
structure on the Mississippi north of St. Louis. It has 
been identified with the Arsenal since its inception and 
its growth and development forms an integral part of 
the history of the latter institution. Up to the time 
when the C. R. I. & P. R. R. Company completed its 
bridge from Rock Island to the Davenport shore, in 
1856, the channel of the Mississippi never had been 
spanned. The remains of the south pier of the first 
bridge to cross the stream may yet be seen on the island 
mile above the present structure. 


salssons, 


shore a quarter of a 

While serving the country in the main in a utilitarian 
sense, the island, with its many miles of improved roads, 
constitutes a large park, accessible to the residents of 
the surrounding community. 

The Arsenal’s past achievements stand as a pronounce- 
ment of the recognition of its ability to serve the coun- 
try efficiently in any future emergency along the line 
of its endeavors. 

The following is a list of the Commanding Officers of 
the Rock Island Arsenal, with the dates of their assign- 
ment as such: 


Major C. P. Kingsbury_-------- July 27, 1863; 
Major T. J. Rodman-_-_--_------- June 14, 1865; 
Captain D. W. Flagler.-.------- June 15, 1871; 


Colonel T. G. Baylor____----_--- 
Colonel J. M. Whittemore______~- 


May 12, 1886; 
November 8, 1889; 


Colonel A. R. Buffington-._...... January 1, 1892; 
Captain 8. E. Blunt__--------. . March 3, 1897; 
ee SS a ne August 1, 1907; 


Lt. Col. George W. Burr_- June 25, 1911; 


Colonel L. T. Hillman___---_--- March 4, 1918; 
Colonel Harry B. Jordan____---- January 20, 1919; 
Colonel David M. King_-------- June 3, 1921. 
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The Design Section at Rock Island 


By 


LEVIN H. CAMPBELL, JR. 


HE Design Section of the Rock Island Arsenal was 

organized under the Commanding Officer in 1922 to 

sarry on the design of mobile gun: earriages, tanks, 
tractors, motor gun carriages, trailers, and special automo- 
tive equipment. The reduction in funds available at that 
time for pay of engineers and draftsmen in the Ordnance 
Office in Washington so curtailed the force that it at once 
became necessary to transfer a large part of design activi- 
ties, covering the matériel mentioned above, to the Arsenal. 
This division, as will be seen later, in no way reduces or 
lessens the responsibility of the Ordnance Office in the 
initiation or approval of design. No work is undertaken 
at the Arsenal without the expressed instructions of that 
office. These instructions, as issued, are accompanied by 
study drawings or specifications, or by both. 

Shortly after the organization, a total of 42 engineers 
and draftsmen were occupied in the work of the section, 
but due to decreased appropriations, the force has been 
reduced to its present strength of 18 men. The organiza- 
tion consists of the officer in charge; the mobile gun ear- 
riage design unit, under the immediate direction of a 
civilian Ordnance engineer, assisted by one computer and 
four draftsmen; and the automotive design unit, under 
immediate direction of a civilian automotive engineer, with 
eleven engineers and draftsmen as assistants. 

The mobile gun carriage unit is charged, in general, 
with the design, or the completion of design from studies 
submitted by the Ordnance Office, of all mobile gun ear- 
riages, from the 37-mm. infantry accompanying gun to 











the 8-inch Army howitzer carriage. Within this range 
may be mentioned the 75-mm. pack howitzer carriage, the 
75-mm. gun carriage, the 105-mm. howitzer carriage, 
the 4.7-inch gun carriage, antiaircraft gun carriages, 
etc. The automotive unit handles the design, under the 
same general procedure, of tractors, tanks, motor gun 
carriages, trailers, and special vehicles which are not pro- 
curable from commercial sources. It may be stated in 
this connection, that it is the poliey of the Ordnance De 
partment to use commercial automotive vehicles and other 
articles of equipment whenever such will satisfactorily 
fulfill the requirements of the using Services. Obviously 
there is no commercial use for tanks, trailers, for antiair- 
craft gun carriages, power carts for the Infantry, and 
motor gun carriages, It is, therefore, necessary that the 
Ordnance Department carry on its own line of develop 
ment work, so that the Army may be assured of satisfac 
tory vehicles of this class in time of need. The commer- 
cial manufacturer continually carries on experimental and 
development work, in order that his product may be kept 
the equal of his competitors; it is equally necessary for our 
Army to do the same if we wish to avoid again falling into 
the state of unpreparedness in which all our wars have 
found us. 


Evolution of an Ordnance Design 


It is of interest at this point to trace, in general, the 
evolution of an Ordnance design. The using Service in- 
dicates the need of a particular piece of Ordnance ma 

















Fig. 3. Four Wheel Drive for the Dodge Light Repair Truck 
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tériel and outlines the general performance requirements 
The Technical Staff of the Ordnance 
Service to prepare 
when com- 


and characteristics. 
Office requests the Manufacturing 
under general specifications, 


studies whieh, 








of the pilot vehicle is undertaken. It has been found in 
many cases to be of great advantage to first construct 
wooden models of the complete matériel, or certain units 
thereof, for submission to the Ordnance Office in connec 
tion with the drawings. Frequently 
during manufacture of the model, 
changes are made to correct errors 
in drawings, to facilitate future 
manufacture and to provide better 
arrangement of parts. It is believed 
shat in every case the wooden models 
more than pay for themselves, in 
their use at the Arsenal and in the 
Ordnanee Office. In the design of 
mobile carriages, models are almost 
invariably made. In automotive 
design they are frequently made use 
of in the ease of various experi 
mental units of a 
track shoes, suspensions, ete. Be 
manufacture, the 
are requested to go 
tailed with the 
and to recommend all ¢hanges which 
will simplify the work in the shops. 
Many valuable 





vehicle, such a: 


fore shop men 


over the de 


drawine’s designers 





suggestions invari- 








Fig. 4. 


pleted, are presented for approval. Having arrived at 
the definite characteristics of the matériel, detailed speecifi- 
cations are prepared and approved by the ‘Technical Staff. 
It is especially pertinent to note here that each branch of 
the combatant arms of the Service has a represcntative on 
the Technieal Staff. By this means the Ordnance Depart- 
ment avails itself of the experience of the Line officers, 
and the Line branches that the matériel, in 
so far as consistent with correct design, will meet their 


are assured 


wishes. 
The Manufacturing Service then proceeds to prepare the 


Rubber-covered Fabric Track Tested on Light Repair Truck 


ably result from such conferences. 
During manufacture and assembly, 
the leading designer keeps in close touch with the job in 
the shops, approves any changes found necessary, and 
lends assistance when called upon. The effect is to pro- 
mote the closest cooperation between the shops and the 
design section, with resultant harmony and efficiency of 
the whole. 
Development and Research 
In addition to the purely design work as briefly out 
lined 
ment 


subjects. 


above, the section is frequently assigned develop 
and research problems covering a 
Among may be mentioned the 

ment of metallic packing for reeup 


wide range of 


these develop 
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design, either in the Ordnance Office or at the Arsenal. 
Upon completion of the major units of the assembly, the 
drawings are submitted to the Technical Staff for ap- 


proval. The design is then completed, and manufacture 


‘*Mechanical Mule’’—Latest Development of the Power Cart 


erator mechanisms. The standard 
packing now recuperators 
often has a very bad effect on the 
highly polished cylinders, resulting in 
diseoloration and the 
metal. This necessitates frequent 
overhaul to prevent serious damage, 
a very costly operation where large 
numbers are Being of a 
special composition, with small de 
mand in time of peace, the packing 
is very difficult to obtain for re- 
placement issue. It is with a 
to disearding the rubber packing that 
the development of the 
undertaken. To date the re 
sults obtained have been very grati 
fying, and it appears that a satis 
factory metallic packing for reeuper 
will be The import 
ance of this particular program ean 
hardly be overstressed in its value 


used in 


pitting of 


involved. 


view 
new type 
was 


ators evolved. 


to the Service, both in money saved, 
and in the assurance of a usable recuperator even after long 
periods of storage. 
Considerable time and effort 
formula covering the 


were recently spent upon 


deducing a action of Belleville 

















springs. In checking the formula, a long series of tests 
of springs of various dimensions and characteristics was 
conducted by the testing laboratory personnel of the 
Arsenal. The laboratory of the Massachusetts Institute 
of Technology also assisted in a 
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In all of the research and development work assigned, 
detailed reports of the 


Ordnance Office, so that the work may be properly co 


frequent progress are made to 


ordained and shaped to the end in view. 





series of experiments, employing 


special equipment which is not 
available at the Arsenal. 
A program of research is now 


being carried on to determine the 
effect of skin friction of oil upon 
eounter-recoil buffers, with a view 
to using the data obtained in fu- 
ture design. This 
the closest contaet 
design section and 


involves 
the 
the engineer in 


work 
between 
charge of mainte- 
nance for the Arsenal. 
In the field 
mentioned as examples of develop- 


recuperator 


automotive may be 
ment work being conducted, devel- 
opment of a light fabric track for 
application to cross-country in- 
fantry and artillery 
velopment and design of a. satis- 


vehicles; de- 





factory pintle and lunette for 

use with motorized cquipment, — 

and the development of a_ track _s 

and suspension for vehicles of the power cart class. 


At present, a manuscript is being prepared in the section, 
for an Ordnance Department Manual entitled *‘ Elements 
of Motor Carriage Design.” The manual will be similar to 
the Department’s ‘‘Elements of Mobile Carriage De 
sign,’’ and will completely cover all factors and caleula- 
tions necessary in the design of a motor gun carriage. 

The preparation of War Department specifications gov- 
erning the manufacture of mobile artillery carriages and 
vehicles, and of such automotive equipment as is procured 
by the Ordnance Department, is 











Structure of Power Cart Showing Flexibility of Axles and Method of Steering 


School of Ordnance Design 
Before proceeding to outline the designs being earried 
is desired to refer to the school 
for student 


forward in the section, it 


in design being conducted officers. There are 


four officers assigned to duty as students, whose time is en- 


gaged solely as such. The course covers two years, and is 


divided equally between mobile gun earriage design and 


automotive design. Two officers are at present taking 


each subject, and upon satisfactory completion, the stu 
shifted to the other. 


In this way, an officer 


dents will be 





performed by the design section. 

Here again the shop men of the e 
Arsenal are freely consulted, and 

advice from commereial concerns 

is frequently sought. When fin- 

ished, the specifications are sub- 

mitted to the Ordnanee Office for 

its action and approval. The 

problems involved are many and 

varied, and an immense amount 


of detailed study is necessary to 
assure a specification which 
quately protects the War Depart- 
ment, and yet which conforms 
closely to commercial practice, so 
as to permit of ready production 


ade 


in time of war. The great im- 

portance of this work is at ones 

apparent. 

The automotive research labora- int Sth, 





tory is also directly under the of- 
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ficer in charge of the design sec- 
tion. However, due to lack of 
funds, but little work is now being done under this ae- 
tivity. The equipment of the laboratory is very incom- 
plete and would have to be greatly augmented to carry 
on a serious or elaborate automotive research problem. 





Fig. 7. Army Tractor, Model 1922 E, Equipped with Experimental Flexible Track 


has the opportunity of experience in both lines during 
his assignment. If, after a few months, the officer does 
not show sufficient aptitude, potential ability as an engi 


neer, or application, he is usually assigned to other duty 










640 





ARMY ORDNANCE 





by the Ordnance Office. The mere fact that an officer 
does not develop ability or liking for design while in the 
course, should not and is not, held against him, as it is 
recognized that all men are not engineers, neither are they 
bankers, doctors, or aviators. The officers selected for the 
course are usually taken from those graduates of the Ord- 
nance School at Watertown Arsenal who are considered 
to have shown the greatest promise for design work. 
The course in mobile gun carriage design is divided into 
two parts, (a) General, which consists of an _ exten- 
sive series of theoretical 
problems covering mechan- 
ical engineering as employ- 
ed in earriage design, (b) 
Mobile Carriages, in which 
is studied the practice of 
‘arriage design obtaining 
in the Ordnance Depart- 
ment. In this portion of 
the course various ear- 
riages are studied, ealcula- 
covering all features 
and checked 
against the actual design. 
Finally, the design of a 
field gun carriage of select- 
ed type is undertaken. 
This work will involve the 
preparation of study draw- 
ings of a earriage designed 
to meet certain § specifica- 
tions as to weight, tra- 
verse, elevation, maximum 
range, ete. All forces and 
reactions throughout the 


tions 


are made 








A definite time is allotted to each problem, so that the 
student can gauge his time for completion of the course, 
Throughout he is free to consult with the engineers and 
draftsmen in the section, many of whom have had wide 
experience in commercial practice, and to observe designs 
in progress. It would appear that much work is crowded 
into the time allowed, but the fact should not be lost sight 
of that the officer has no routine duties to perform, and 
nothing to distract his attention from the business at hand. 
Also, the winter nights of northern Illinois are long. It 
is hoped by means of the 
course and direct 
with the drafting 
train a number of 
in Ordnance 


contact 
room, to 
officers 


design, and 


in the proper management 
of a design foree. For 
those who like, and are 


adapted to, design work, the 
opportunity offered in pur- 
suing the course of the de- 
sign section, is indeed ex- 
ceptional. 


Work Done by Design 
Section 


To return now to the de- 
signs in process at the Arse- 
nal, perhaps it may be well 
to give a partial résumé of 
the expenditure 
which work is 
with brief 


orders on 
being done, 
remarks for 
each. 
J Exp. Order 8097—1 Me- 





carriage will be calculated, Fig. 8. 


as well as the strength of 

various components, while preparing detailed, drawings. 
At some convenient time during the year, the officers in 
this course, are given a practical course of instruction 
in the operation, adjustment, maintenance, assembly and 
disassembly of recuperator mechanisms. They work in 
pairs and perform the actual operations on the recuper- 
ator, under the supervision of one of the civilian ex 


perts employed by the Arsenal. The instruction is suffi- 
ciently extended to assure that the student is quite 
thoroughly familiar with the practical operations met 


with in mechanisms of the type he has to design during 
his course, and with which he will come in contact 
throughout his future service in the Department. 

The automotive course consists in the solution of praec- 
tical design problems covering the entire range as met 
with in the design of a tractor, motor gun carriage, or 
tank. For example, the student is given specifications 
covering an engine for a 10-ton ,tractor, and is required 
to design the engine and to make all necessary caleula- 
tions ineident to the design. He then prepares outline 
drawings showing longitudinal part section, and trans- 
verse section of the engine. The same procedure is fol- 
lowed ,for clutches, transmission, universal joints, final 
drive mechanisms, brakes, track-shoes, suspensions, 
Ground pressure diagrams are prepared for various draw- 
bar pulls with various grades. Performance charts are 


ete. 


prepared. for various assumptions of draw-bar pull, eo- 
efficients of rolling resistance, and grades, as well as 
charts 


showing hauling capacity and other data. 





Flexible Track Tested with Army Tractor, Model 1922 E 


dium Tank, Model 1921, 
and 1 Medium Tank, Model 
1922. These tanks, which were designed and manufactured 
at the Arsenal, are now undergoing tests at the Aberdeen 
Proving Ground, and occasional changes in drawings are 
made here as a result of developments incidental to the 
test. In an effort to keep the designers here in 
touch with the tests of matériel at the Proving Ground, 
daily log sheets of tests are forwarded direct by the Prov- 
ing Ground at frequent intervals. In addition, 
reports of tests are received through the Ordnance Office 
The tests of these tanks are of particular in- 
terest at present, as it appears probable that a new 
medium tank will be designed embodying very closely the 
general characteristics of the Model 1921. 

Exp. Order 8778 covers the design of the new medium 
tank, on which the section is working in close cooperation 
with the Ordnance Office. The design has not yet 
gressed to the stage where accurate detailed information 


close 


progress 


as issued. 


pro- 


may be released. 

Exp. Order 8870 covers the development of the Chase 
type of track for application to cross-country infantry 
and artillery vehicles, under which experiments have been 
earried on here for the past two years, and at other 
places for some time prior thereto. A type of fabric 
track with special alloy steel connecting bars, has been 
fitted to a light truck equipped with an additional pair 
of wheels carried on a dead axle placed just in front of 
The track is carried over and around these 
Considerable difficulty was 
several types of 


the rear axle. 
two rear wheels on each side. 
experienced in driving the track and 
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driving lugs were designed and tried. Finally a_ very 
satisfactory type was evolved. 

Figure 2 shows the track and driving lugs fitted to a 
light truck equipped as above. In order, however, to se- 
cure a better action between the and the track a 
driven axle was substituted for the dead one just deseribed. 
By its use the necessity of driving lugs has been eliminated 
and the action of the track greatly improved. Figure 3 
shows the truck provided with an additional driven axle. 
Note also the track adjustment whereby the distance be- 
tween axles can be varied. 

For purposes of comparative test, the same truck has 
been equipped with balloon tires. By a thorough test 
under identical conditions of terrain and load it will be es- 
tablished by the Proving Ground as to whether the com- 
plications of a track afford sufficiently increased maneuv- 
ering ability of the truck over the balloon tire equipment. 
Unless the inerease in ability is very material it would 
not appear advisable to proceed with this development. 

Figure 4 shows another type of track of rubber-covered 
fabric. This particular type was found unsatisfactory in 
snow, ice, and soft mud, due principally to the depressions 
in the tread becoming packed and thus causing the track 
to present a smooth 
surface, with loss of | 
traction. 

Exp. Order 8960 covers the de- 


tires 


perfect ly 





resulting 


velopment of track and suspensions 
of the power-cart This ve- 

hicle is desired by the Infantry for | 
“mechanical mule.” Sev- 


class. 





use as a 


signs sent out by the Ordnance Office. The design was 
based on patents of a British concern, The 
built, was equipped with the controlled differential type 
track, and a chain 
Flexibility of the 
rails of the 


~ 


tractor, i 


of steering, a flexible or “snake type” 
suspension for the truck wheel bogies. 
track is obtained. by circular 
links by means of a bolt and ball-joint. 
laying the track in a curve when turning, obviating the 


connecting the 
This permits of 


necessity of sliding it over the ground sidewise, as is done 
in the the 
conventional type of 


ease of 


track-laying vehicle. 
The track 
inter-communieating 
at the joints, which 









are lubricated by 


heavy oil contained 


links are 
| 
| 
barrel of the 
link. As 
long as it is possible 
to keep the dirt and | 
the oil, 


in the 
eireular 


ga 
out ol re, 


the 


grit 
wear at 


ING 
nn 


joints, 





as ee 











eral vehicles have been designed Fig. 9. The Experimental 105-mm. Howitzer Carriage, Model 1925 E; right side, firing 
Z . a ° position, 65° Elevation 
built and tested, embodying the 
the tractor type of drive and steer. The weight limit with resulting track “stretch,” is small. After manufae 
prescribed is of necessity so low that the vehieles all ture of a vehicle, a brief shop test to remove the “bues” 


test. Arsenal 


Ordnanee 


proved mechanically unsatisfactory in The 
then presented the idea to the Office, 
gave its approval, of a design very similar, in so far : 
the type of drive employed, to a four-wheel drive tractor 
or truck. Provision is made for use of a fabrie type track, 
should the balloon tires and Weed chains not give suffiei- 
ability to the The 
unique in the degree of flexibility between the two axles, 
and in the method of steering. 

Figures 5 and 6 of the wooden model give a elear idea 
of the vehicle. Power will be furnished by a commercial 
two-cylinder air-cooled motoreyele engine of 61 eu. in. €a- 
pacity. A light body is to be provided for earrying any 
of the infantry accompanying guns set up on their own 
wheels. Provision is made for man-handling the vehicle 
across trenches and towing hooks are fitted so that the job 
may be assisted by men on drag-ropes in unusually se- 
The estimated weight 
450 pounds earrying capacity, and the speeds provided 
vary from 1.5 to 4 miles per hour. The operator walks 
behind the vehicle. 

Exp. Order 9129 covers the design and manufacture of 
a track-laying adapter for Fordson tractor, which work 
has been assigned to the Arsenal by the Ordnance Office. 
Studies of two adapters, one of the “half-track” type 
and the other of the “full-track,” have been proposed 
and are now in the Ordnance Office for its action. The 
adapter is, practically speaking, a wheel of caterpillar 
type periphery to be substituted for the wheels on the 
Standard Fordson to inerease the ability of the tractor 


which 


ent “mud-hog”’ vehicle. design is 


vere going. is 750 pounds, with 


to operate over soft ground. 
Exp. Order 8116 covers the Army Tractor, Model 1922, 
the design of which was detailed at the Arsenal from de- 





is always given. During the shop test of the tractor it 
was found to be impossible to keep the dirt out of the 
link. The wear was so rapid as to east serious doubt as 
to the practical field use of this particular type of track. 
This development is suspended, at least for the time be 
ing. and 8 the Army Model 


1922, and emphasize the extreme flexibility of the track. 


Figures 7 show Tractor, 

Several other projects on which the section is engaged 
offer no particular features of interest and will, there- 
fore, not be touched upon in this brief article. 

Among the projects being carried out in the mobile ear 
riage unit of the design section, the following are illustra 
tive of the character of work being performed. 

Exp. Order 9025 covers the design of the 
Howitzer Carriage, Model 1925-E. All work in 
tion with this carriage is being done at the Arsenal, sub 
ject, of course, to the approval of the Ordnance Office. 
Studies prepared have been approved, and detailing of 
the design is now being carried on. A 


155-mm. 
connec 


wooden model is 
under construction, which when completed, will be shipped 
Office and 


that office and officers of the Field Artillery, after which all 


to the Ordnance for examination criticism by 
recommended changes will be incorporated in the carrage to 
be built later. 
design of the very suecessful 

Model 1921-E, -with changes that 
able during test of that carriage. The general specifications 


Effort is being made to follow closely the 


1.7-inch Gun Carriage, 


have been found desir 


under which the carriage is being designed provide for a 
16,090 


maximum elevation of 65 degrees, with range of 


yards, firing a 95-pound projectile; a total traverse of 


60 degrees; and weight, without limber, of 13,000 pounds. 
105-mm. 


Exp. Order 9029 covers the design of the 
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Howitzer Car- 
riage, Model 
1925-E, from 
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adjustable equil- 
ibrator prepared 
and submitted to 
the Ordnanee Of- 





studies prepared 
in the Ordnance 
Office. This car- 
riage, of the box- 
trail type, offers 
a departure from 





fice, which will 
compensate for a 
wide range of va- 
riation in tem- 
perature. In 
reneral, the de- 





previous Ameri- 
can carriages in 
that the recoiling parts are weighted by the addition of 
a sleigh, which also permits of the gun being retracted 
A wooden model was constructed, 
The how- 


for road transport. 
and the carriage is now under manufacture. 
itzer has a maximum elevation of 65 degrees, a range of 
12,000 yards, firing a 33-pound projectile; axle traverse 
to a total of 8 degrees is provided, and the weight of 
the carriage, with limber, is 4,500 pounds. 
Figure 9 shows the wooden model of 
from which the general features are clearly apparent. 
Exp. Order 9180 covers the completion of studies pre- 
pared in the Ordnance Office in sufficient detail for the 


this carriage, 


construction of a wooden model of the 75-mm. Gun Car- 
riage, Model 1925-E. The studies provide for a_box- 
trail carriage, embodying changes found desirable in pre- 
vious experimental models constructed since the Armis- 
tice. Axle traverse of 10 degrees, and elevation of from 
—5 degrees to +50 degrees is specified. The weight of 
gun and carriage is estimated as approximately 2,900 
pounds. The wooden model is now being constructed. 
Exp. Order 9144 covers modifications to the 75-mm 
Pack Howitzer Carriage, Model 1923E, No. 1, and manu- 
facture of a second carriage, Model 1923EK. ‘The pilot 
carriage has been tested by both the Proving Ground and 
the Field Artillery, and the re-design embodies all roeom- 
mended changes. The carriage provides a maximum ele- 
vation of 45 degrees and a traverse of 5 degrees, giving 
a maximum range of 9,000 yards with a 15-pound pro- 
jectile. The total weight is approximately 1,300 pounds, 
and for mule packing, the earriage is divided into 6 loads; 
that is, howitzer tube, wheels and breech, front trail, cradle 
and top sleigh, bottom sleigh and recoil mechanism, rear 
trail and axle, each load being approximately of the same 


weight. Fig. 10 shows the carriage in firing position. 


Adjustable Pneumatic 
Equilibrator 


A very interesting prob- 
lem in design is being met 
with in the 
pneumatic 













design of ad- 
justable equili- 
brators. It has been found 
that due to the effert of 
changes in temperature, the 
air under compression in the 
equilibrators is subject to 
change in pressure, thus 
increasing or reducing the 
normal designed 
This results in quite a wide 
variation in the effort to be 
exerted at the handwheel 
for elevating or pepressing 
the gun. A series of ex- 


pressure. 


Fig. 10. 75-mm. Pack Howitzer Carriage, Model 1°23 E, Left Side, 0° Elevation 


sign provides 
the equilibrator arm 
temperature, — thus 


for varying the effective length of 
proportionately to the change in 
maintaining a constant effort of the equilibrator, and uni- 
form handwheel load. It has been recommended that 
adjustable equilibrators be manufactured for the 155-mm. 
Gun Carriage, Model 1920E, to test the principles in- 
volved. The recommendation has been approved, and man- 
ufacture is proceeding at the Arsenal. Should the design 
prove satisfactory, doubtless, carriages to follow will in- 
corporate this feature, which should be of especial value in 
the ease of antiaireraft carriages, in which ease of opera- 
tion means rapidity and volume of fire. 

The 75-mm. Infantry Mortar Carriage, Model 1922K, has 
been redesigned under Exp. Order 9132, to incorporate in 
carriage No. 2 all changes recommended incident to test by 
the Proving Ground and Infantry Board at Fort Benning. 
The carriage is now under manufacture. A maximum ele 
vation of +45 to 65 degrees, and traverse of 10 degrees, is 
provided. The maximum range is 1,850 yards with a 12- 
pound projectile. The weight of gun and carriage is ap- 
proximately 300 pounds, which may be divided for earry- 
follows: Howitzer, 75 pounds; 
trail, 75 pounds; cradle and 
Fig. 11 shows earriage No. 


ing, into four loads, as 
Wheels, axle, ete., 75 pounds; 
recoil mechanism, 75 pounds. 
1, which is essentially like carriage No. 2 now under manu- 
facture. 

Frequently during 
originated which are patentable, and quite a large number 


design, various constructions — are 
of patents and applications have been either granted to 
or filed by the personnel of the seetion. The Govern- 
from liability of 
constructions be 
Therefore, every 


thus protected payment of 


should any of the 


ment is 
royalties, 
used in production at some later date. 
encouragement is given the designers to apply for patents 


patented 


covering their original ideas. 

It is agreed that many disadvantages are inherent in a 
system whereby design is removed to such a great distance 
from the approving authority, as is the Arsenal from 
the Ordnance Office. However, as long as appropriations 
are not large enough to provide for maintaining a foree 
of sufficient size in Washington to earry on the work, 
we must make the best of the situation, and by 
team-work attempt to overcome as many of the 
drawbacks as possible. 

To date the Design Section has undertaken a 
considerable amount of. important work and 
progress has been proportionate to the time and 
effort expended by it. Ord- 
design is a_ very 
phase of the 
general ordnance problem: 
develops and 


hance 
important 


as design 
progresses so does the en- 


At Roek Is- 


tire art. 











veriments has heen con- — — land Arsenal it 3 
reermaies . ¥ . Fig. 11. 75-mm. Mortar Carriage. Model 1922 E, Left Side, “ . 3 
dueted, and a design of an 45° Elevation going forward apace. 
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The Organization at 
Rock Island Arsenal 























Rear View of Armory Row of Shops, Rock Island Arsenal 


GREAT many Commanding Officers of 


Armies found that they secured best results by di- 


vears ago 


viding their commands and allotting specific duties 
unit. Military men today, when the subject of 
method in industry is approached, are wont to remark 
that modern industrial organization is but another of the 
superlatively great benefits which have come to mankind 
directly or indirectly through war activity. Whether this 
he a true thought or not, the fact remains that the work 
of the world is to-day quite generally carried on in an or- 
Every industrial plant 


to each 


derly and predetermined manner. 
of any importance is now organized with a view to making 
the most of its resources. 

A manufacturing arsenal, like any other great factory 
The work is not simply 
which 
tractor 


or enterprise, must be organized, 


one of putting some metal into some machines 


make a turn or two and spout out a complete 
eager to pull a 155-mm. howitzer carriage ten thousand 
It is, instead, essential that every detail of manu- 
facture be considered in 
Were a company of Officers to re- 
celve suddenly directions to take over control of a big 
shop in some industrial center and make a manufacturing 
arsenal out of 


miles. 
advanee, 


reserve Ordnance 


it, the commanding officer would immedi- 
ately find his organization differing in some respeets from 
the lines so often found in commercial enterprises. No 
selling ageney, for instance, will be required. The work 
of finding out what is to be made is done by the Office 
of the Chief of Theoretically, the Ordnance 
Office knows now, or shortly will know, exactly what it 
will want each of its manufacturing plants to make and 
just how each article is to be made. Inventions and pro- 
curement of patents and engineering 
work can not be undertaken to any great extent at an 
arsenal in war time. There is little fear but what in a 
war emergeney the Ordnance Office will find something 
for its arsenals to do. It will find a number of things 
of differing kinds that we have never made before nor 
perhaps heard of and it will demand what may seem a 
most unreasonable quantity of them in a_ ridiculously 


Ordnanee. 


such associated 
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short time. How shall the arsenal be arranged so that 
it can get its product shipped out at least fifteen minutes 
before the expiration of the time limit? 

Particular management used by the Ord- 
nance Department are not established by Acts of Con- 
efforts made to install 


since adopted by industrial 


systems of 


vress. Several years ago were 


methods and devices long 
concerns, but the attempt did not succeed. 


has, therefore, been somewhat restrictive rather than con- 


Legislation 


structive and the use of the stop watch and time study, 
for example, is prohibited in government work shops. 
Necessary Procedure 
Having an order for a given quantity of an article, the 
procurement of material would appear to be 
a natural sub-division of the The procurement 
and attachment of the necessary personnel is a_ second. 


necessary 
work. 


The arrangements for paying for that material and that 
personnel another. The transfer of material to the shop; 
actual shop fabrication and assembly of the parts; in- 
spection and test; painting, nickel-plating or other finish- 
ing and preparation for shipment, are other usual com- 
mercial branches of organization. 

Shops cannot start work without the material to work 
on or tools to work with; inspection and shipment cer 
tainly cannot precede fabrication; and so it appears that 
the time element demands consideration and will require 
schedules of operations. Before any department begins 
must certain information. The 
ment man is not going to ask merely, “How much stuff 


work if have procure- 
do you want?” but, “What is the smallest amount, of what 
sizes, of what particular and unusual kind of steel, rub- 
ber, paper, bronze, gold, silver, nitrogen, cloth or what 
not, can you get along on if I get it to you by the last of 
next December ?” 

The Employment most 
to know not “How many men do you want?” but “How 


Section unreasonably demands 
many and how good tool makers, lathe, shaper and mill- 
ing machine hands; draftsmen, blacksmiths and sweepers 
have you got to have and which ones first?” 
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Yes, the Chief of Ordnance will find something for us 
to make; but even the Ordnance Office plans change and 
that Office is likely to start asking such questions as “Can 
you make 42,967 155-mm. high explosive shells fully 
charged with TNT’ in two weeks, and how much will it 
cost?” So we have got to have somebody to think up 
answers to such questions. 


The Organization Chart 


The details of the Organization Chart of Rock Island 
Arsenal are for the commanding officer to decide and the 
present chart represents his ideas or modifications of the 
ideas of his predecessors. Each sub-division of the work 
has been made with a definite purpose in view and, as 
far as practicable, each movement is determined and 
ordered in advance. It will be noted that at present 
Rock Island Arsenal is considered as five major depart- 
ments in agreement with the general Organization Plan 
adopted by the Ordnance Office. It is possible to expand 
this organization or to contract it according to the eir- 
cumstances or business of the Arsenal. With the Arsenal 
on its present very limited activity, a number of the see- 
tions are combined, possibly under a_ different actual 
heading, but technically they remain as on the chart. 
There have been regular army or reserve officers tenta- 
tively assigned to definite places as heads and assistant 
heads of the various units. The commanding officer, in 
war time, is supposed to be a brigadier general. A Col- 
onel is assigned to the office of the Executive Officer. Five 
lieutenant colonels, sixteen majors, twenty eaptains and 
nineteen lieutenants are included in the tentative war time 
staff, exclusive of medical and dental officers and of offi- 
cers of the attached troops. 

Referring to the Organization Chart as a wartime 
chart, the duties of at least the principal sub-divisions 
may be rather generally considered as follows: 

In the Administration Department, perhaps we may 
skip the Adjutant’s Office, Police and Fire Section, En- 
listed Personnel, Military Personnel, Military Hospital, 
in fact, the entire military division with the remark that 
those duties are obvious. It may be said that the Trans- 
portation alluded to as connected with the Quartermaster 
Section is that of individuals and freight leaving or ar- 
riving at the Arsenal rather than that of the necessary 
movement inside the plant. For the Civil Division of the 
Administration Department, the duties of the Employ- 
ment Office, Mail and Record, Purchase and Pay or Fi- 
nance Section, are much as usual in commercial work. 
The Allotment Section is necessary to keep expenditures 
under the proper appropriations. The Welfare Section 
may supervise the safety measures, cafeteria, Arsenal 
Band and sports. The Civil Service Office insures fidelity 
to the Statutes of Congress affecting employment and sep- 
arations. The Compensation Office and Civilian Hospital 
is well equipped for first aid service and insures conform- 
ity to laws specially applicable to employees of the gov- 
ernment. The office at Rock Island Arsenal is in charge 
of an official of the Public Health Service and serves 
Post Office, Engineer Corps and all other governmental 
employees in the vicinity. The Plant Engineering Depart- 
ment handles matters pertaining to the power, water, 
light and heat, the construction of new buildings, the up- 
keep of viaducts and bridges, railroads, ete.; and also 
administers the facilities for automotive transportation, 
which is almost entirely within the arsenal reservation. 

In the Manufacturing Department, the Property Divi- 
sion handles raw materials for manufacturing; procures 





——e 


and records shop and office furniture, machinery, ete., and 
stores such jigs, fixtures and tools as are not in use. The 
Production and Engineering Divisions function as” like 
divisions of commercial plants. It will be observed that the 
Inspection Department is entirely separated from the Man- 
ufacturing Department. The Ordnance Office insists upon 
this that inspection may in no way be prejudiced in favor 
of the shops. It does not mean that inspection must take 
place in a building other than that in which the parts 
are manufactured, but that the inspection personnel shall 
be wholly relieved from the necessity of compliance with 
orders issued by any person in the production manage. 
ment who might be tempted to direct the acceptance of 
under-grade work. Of course, the provisions in Ordnance 
general specifications that all operations of manufacture 
be open to Ordnance inspectors apply at arsenals and the 
inspectors watch every process and advise the production 
management of any doubtful procedure they may observe, 
It is strictly up to the Chief Inspector to see that every 
manufactured article that leaves the plant is exactly what 
it is supposed to be, but rejected work means loss to the 
War Department of valuable time in delivery and he is 
expected to discover errors and make his necessary con- 
demnations of parts as soon after the errors are made as 
is humanly practicable and in this way his department 
becomes cooperative with, not antagonistic to, the Manu- 
facturing Department. The Proving Ground is a seetion 
of the Inspection Department. 

Going a little farther into the scheme of organization, 
we find that it has been necessary to reduce the paper 
werk as much as possible, and as much of this eon- 
tains cross references to various divisions and _ sections, 
ach division and section has been assigned a symbol 
which can be used on the paper work instead of the full 
name of that section. Referring to the Arsenal’s Book 
of Symbols we find a more or less detailed description of 
the activities covered by each department or section; also 
that symbols are assigned to many other activities, things 
assignment of symbols to each particular jig and fixture, 
to each printed form used, and to pieeemarks which are 
as far as practicable stamped on each individual component 
part manufactured or handled. Further, there are laid 
down regulations, or “procedures,” for the use of these 
symbols and for the way in which each section is to do its 
work, even as to how the mechanie in the shop shall as- 
semble a job in the machine and at which particular ma- 
chine he is to work. Reserve Officers generally express 
relief when it is explained that their prospective duties 
are thus predetermined, that they are told exactly what to 
do and will not, therefore, have to decide on all these mat- 
ters. It is sometimes delicately hinted to a new officer that 
his advoeaey of changes in established procedures had best 
not be hurried until such time as he is thoroughly familiar 
with all of the points involved in that change, as almost 
everything that is laid down has been tried out and most 


and charges; the principle being carried to the extent of 


of it in several different forms. 


Progress of a Work Order 


Now, let us trace the progress of a Work Order through 
the various departments of ihe Arsenal. Upon receipt by 
the Arsenal of an order to manufacture, with an_allot- 
ment of funds, the order goes to the Allotment Section 
where an allotment number is assigned serially in sequence 
of its receipt and a record made on the Allotment Record 
Card. The number assigned to the allotment of funds be- 

















comes a number for an Expenditure Order or order to 
the shop. The Expenditure Order is a mimeographed 
publication issued by the Engineering Division giving all 
available information about the order. This is sent to the 
various departments for general information. Working 
from the data set out in the Expenditure Order, the En- 
gineering Division Planning Section issues a list of the 
parts and number of each covered by the order and sends 
Stores Issued Tickets for the material to the Balance of 
Stores. From the information on the Stores Issued Tick- 
ets the Balance of Stores sets aside stock on hand or sub- 
mits a requisition to the Purchasing Section of the Admin- 
istration Department for such items as are required to be 
purchased. The condition of the stores on hand as shown 
by the Balance of Stores books determines whether pur- 
chase is justified. The Purchase Section issues cireular 
advertisements for the furnishing of the material in which 
The period for opening 
The cireular ad- 


a date is set for opening of bids. 
of bids is usually ten to fourteen days. 
vertisement contains full specifications and all informa- 
tion concerning the items. Such competitive bids are re- 
quired by law for all purchases except in certain cases in 
which purchase can be made in open market: 


(a) If the amount of money involved is under $500; 


(b) In emergeney, where delay would be prejudicial to 


best interests of the United States; 


If the article be patented; 


(c) 





(d) If the material involves secrecy in manufacture, or 
(e) Where advertisement has been — 
made and the bids received | orrict oF rm 
are not satisfactory. | commons orrcen 
When material is received, it comes : T 


into the Receiving Storehouse which re- | orice or 
ports to the Balance of Stores the fact | 
of its receipt. 


The Engineering Division Planning Section from its list 
of parts makes out a number of other forms. The Sub- 
order referring to item only, 
It states what department starts the work, the number ot 
pieces to be made, the name and drawing symbol of the 
part, and generally the quantity and description of ma- 
terial which has been provided for this part. The Stores 
Issued Ticket is another form, several copies of which 
to the 
thence 
thence 


is a form generally one 


20 
Balance of Stores where the stock is apportioned ; 
to the storekeeper who sets aside the stock and 
to the Shop Planning Room, or foreman, who will 
actually draw the material. 
forms of occasional use. 


There are several other small 
The Shop Planning Room stud- 
les the list of parts and the drawings and prepares Master 
Route Sheets (or Shop Orders) and Assembly Charts. On 
the Route Sheets are set down the operations in order with 
notes as to helpers needed, ete. The Shop Order is taken 
from the Route Sheet and Assembly Charts adapting the 
Master Route Sheet to the particular lot of parts involved; 
that is to say, it directs the material sent to a lathe, drill 
press or wherever the first operation (machining or drill- 
ing of a certain hole or other particular operation) re 
quires, then to the next machine and the next, ete., with 
full information as to what is to be done at each operation. 
The Assembly Charts are similar to Route Sheets and 
have to do with the putting together of finished eompon- 
ents. The Route Sheets (or Shop Order) and Assembly 
Charts are prepared and kept on file in the Planning 
Room until Job Cards, Route Tags and Identification 


Tags are made out. The Identification Tag is a eard- 
board tag tied onto the article or container of a num- 
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articles and follows it through the shop. The 
Route Tag is a cloth tag on which is typed a synopsis 
of the route to guide the moveman. When the time has 
arrived for the shops to start work on the material, the 
Sub-orders and Stores 
with Shop Orders, Job Cards and 
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Organization Chart of Rock Island Arsenal 
The Job particular operation, There 
are a number of copies of this paper. When the fore- 
man is ready for the workman to start on that opera 
tion, he hands the workman of the job eard. 
The workman exchanges the foreman’s copy of the job 
eard at the job card window and gets his own copy in 
it. The material 


Card explains a 


his copy 


return with the time stamped on is 
already delivered at the proper machine accompanied 
by a copy of the Shop Order. When the workman has 
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finished the work, he turns the Job Card back to the 
window and the attendant stamps the time of return on 
it. The inspector is notified and the part is sent to the 
inspection crib. The inspector gets a Job Card, looks 
over the work and passes on it, then turns in his Job 
Card in a similar manner. The part is stamped with its 
piecemark in the inspeector’s crib and then transferred 
to temporary store until wanted on the assembly floor. 
When a sufficient number of parts have been completed 
they are called out to the assembly floor and put to- 
gether. No can be which do not bear 
the inspector’s mark. The assembled vehicle is inspected; 
should it be a gun earriage, it is proof fired and road 
tested, then painted and turned over to the Stores Di- 
Duplicate job cards drift back to 
for example, the job 


parts assembled 


vision for shipment. 
various departments for record; 
‘ards are turned in marked “Parts finished”; a copy goes 
to the Planning Room where the information is noted 
on the progress chart and copies are sent to the Time and 
Cost Division for their reference. It will be noted that a 
considerable number of records are kept; everything must 
be accounted for, receipts are given and taken when ma- 
terial passes between departments. 

Records of work and of money and time expended on 
the job must be kept as a proof that instructions have 
out with exactitude. 


been earried 


The Human Element Slips a Cog 


Now, organization plans and procedure must also con- 
sider changes in schedules and correction of errors. Trains 
do not always run on the tracks provided for them. 
There is many a chance that change in original plan, 
failure to get material, receipt of wrong material, or 
error in the shop will upset the schedule; then someone 
must get busy and straighten things out. There will be 
will depend in upon the 
Error is not always the re- 
from overzeal. 
W ashing- 


error and its amount part 
thoroughness of discipline. 
sult of carelessness; it sometimes 
Suppose our ordérs are hastily prepared in 
ton, and the allotment of funds and other details are in- 
papers between branches 
the Ordnance Office 
French “Selling the duek.” 
preliminaries are adjudged correct, we 
axle or a 


results 


passages of 


and 


exact. Resulting 
and between 
semble the 

after the may 
wait some time for a forging of an billet 
for a eradle, and flaws develop in the forging, or the 
billet the after much valuable 
time has been spent in machining. Perhaps we 
a bar of special steel intended for a certain piston rod 
and after several weeks get in the replacement material. 
and the workman starts a roughing 
Just as he is standing 


Arsenal may re- 


game of Then, 


shows inelusions in steel 


reject 


It is put into a lathe 
eut up to a shoulder on the rod. 
set with his hand on the shifter rod and tool running 
perilously close to the mark, the fire drill gong is sounded 
about three feet from his ear. It is not a feeble gong 
and the startled operator jumps about six inches in the 
air and by the time he recovers and shuts off his machine 
the cut has run one-eighth of an inch too far and that 
precious rod is below dimension for length. Well, he 
goes immediately to his foreman and confesses with tears 


in his eyes. The foreman takes a swift look and a swift 


thought and tells the man to start a finishing cut while 
he starts for the officer engineer overhead. He reports 
to his officer that undoubtedly the inspectors will re- 


ject this rod if finished, but that in his opinion the should- 


ee 


er in question is not so important as a total loss on that 
rod would be. Now, the officer must be sure of his faets 
He ealls on the Engineer if he is not 

There may be some assembling question involved if not 
one of function or strength. Having decided that the fore. 
man is right he may dictate a memorandum for the jpj- 
tials of the Works Manager and Executive Officer: 


Ordnance sure 


“Expenditure Order No. 1. 


One experimental piston rod, drawing C2001, has 
through error, been machined .125 short on dimension 


_ _ 000 
% + 005 


pared with 


rhe dimension is deemed unimportant as com- 


the loss of the rod and the piece will be com- 
pleted to the remaining 
note upon the form report for this vehicle. 
will explain to the Chief of Ordnance. 
X Y Z, Executive Officer. 
J KL, Works Manager, 
By Lt. R.” 


Inspectors wll] 
Lt. Col. — 


dimensions. 


(Signed ) 


and over the phone: 

“Hello! Plant Engineering. Isn't 
can tone down the first few strokes of that fire gong? No? 
Well, then move No. 28 a feet away from lathe No 
656. We've just lost a rod on account of it. 
Thank you.” 


Then, in the shop the foreman writes an abbreviated 


there some way you 
few 
piston 


statement of the case against the workman on a form pro 
vided for the purpose and sends it to the Master Machin 
ist for his initials and recommendation of penalty. The 
Master Machinist sends it on to the Executive Officer and 
from there it goes to the section responsible for the carry- 
out of the penalty and is finally attached to the efficiency 
record of the employee. 

What the Works 
when they receive the memorandum of Lt. R. 
If the Executive Officer signs it, the piston 


Manager and Executive Officer say 
need not be 
set down here. 
rod proceeds to the assembly floor and the Executive Of- 
ficer may be depended upon to examine the form report 
for that earriage to see whether the inspectors have dul 
noted the deviation from the drawing. 

It will be realized that it has here been possible to men 
tion the more general paper forms and procedures an 
that every department has its own regular and emergeney 
series. In peace time, the Design Seetion and experimental 
work at the Arsenal make up a far greater proportion 
of the activity than in war. The organization must also 
be readjusted to handle work from various other depart 
ments such as the Air Service, Engineer Corps, Reelama- 
tion Service and Signal Corps. 

The writer has attempted to show the necessity of 
organization, and the organization plan must 

Be comprehensive and elastic; 

Conform to law as to restrictions and disbursements 
of public money; 

Provide for records of expenditures; 
for individuai records of each employee; 
for a smooth and efficient working schedule 
work ; 

error; 


Provide 

Provide 
and reports of progress of 

Provide for corrections of 


for maintenance and protection of the plant, 


‘Provide 
and, 
At least, presuppose discipline. 


















Manufacture of Equipment at Rock 
| Island Arsenal 


By 


: CHARLES R. PETERS 













































\- 
\- HE name fied by the fact that 
I “Equipment” as while the work of 
- applied to mili- providing horse and 
tary supplies could man with equipment 
reasonably be con- has been practically 
strued by the layman removed from our 
as covering items province, we have to 
which in commercial day a comparative 
life would probably working organization 
u be manufactured in a equal to that of other 
! novelty works. This sections and oceupa- 
conception 1S correct tion on a productive 
to a certain extent, basis for almost every 
but when applied to man. . 
d the Equipment See Aside from the Ord 
tion at Roek Island nance work being 
Arsenal, a broader performed by _ this 
and more flexible con- Section, and it is to 
, : “ a aE % . " ‘ 
( struction seems more | . od ones : Oi ie Re this work I shall en- 
applicable. This sec- Marksmanship Badges Manufactured by the Equipment Section, Rock Island Arsenal deavor principally to 
y tion has tor many adhere, we have re- 
vears been a manufacturing center and T believe that for cently been or are now engaged in the production of 
\ reliability and adaptability in any emergency it has supplies for the Air Service, Quartermaster Depart- 
7 alwavs been among the foremost. Though the name ment and Department of the Interior, as well as work 
n equipment has been retained, its adaptability is exempli- of a minor character. It is due to this activity, much of 
y 
) 
Al 
1 
0 
I 





Spot Welding Fin Assembly for 1,000-lb. Demolition Bomb, Equipment Section, Rock Island Arsenal 
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which was _ ob- 
tained through 
competitive — bid- 
ding, that we 
have been en- 
abled to retain our 
organization and 
are to-day pre- 
pared, if called 
upon, to assume 
our place with 
other sections in 
supplying ord- 
nance matériel. 
We are now en- 
gaged in work 
for the Ordnance 
Department, con- 
sisting mainly in 
the production of 
arm racks for 
the Model of 
1903 Rifle, Cal. 
.30, automatic pistol, Cal. .45, automatie revolver and for 
the Browning automatic rifle; also target spotter disks 
and pasteboard targets, as well as metal work for the 
sliding and bobbing targets. We are about to begin the 
manufacture of one thousand (1,000) eartridge storage 
cases for the 155-mm. gun and are prepared, if requested, 
to immediately produce in quantities, cartridge storage 
eases for either the 6-, 8-, 10-, 12-, 14- or 16-ineh guns. 
Our machinery and tools are at hand, ready for immedi- 
ate utilization, should the call be for bayonet scabbards, 








saber seabbards, bolo scabbards, chest metal work of a 
large variety, shoulder guards for 11.875-inch ball mounts 
for tanks, adjustable shoulder rests for Browning tank 
machine guns, hardware for ammunition chests, exhaust 
manifold guards for Liberty motors, gasoline tanks for va- 
rious motor driven vehicles, Aiken targets, marking disks, 
tin containers for 75-mm. ammunition, oil cans, strap 
fasteners and many other items of an _ accessory 
nature. 

Attention is respectfully called to three departments, 
which are of an especial auxiliary nature, owing fo the 
fact that they are of considerable value to other sections 
at the Arsenal, as well as to the Equipment Section of 
which they are a part. 





The Sheet 
metal Working 
Department, 
Equipped with 
practically all of 
the modern tools 
and machines that 
a eraftsman could 
desire, this de- 
partment, while 
redueed in per- 
sonnel, can at 
once become op- 
erative on a much 
larger scale and 
prove a vital fae- 
tor in construe- 
tion and repair 
work necessitated 
through the adop- 
tion of the motor 
propelled vehicle 
of to-day. 
Department. 





Grinding, Polishing and Sandblasting 
Four individual motor driven polishing lathes, two sand- 
blast machines and a number of grinding and belt polish- 
ing machines, complete with accessories and all connected 
with an exhaust system excelled by none in this vicinity 
or elsewhere, constitute the principal equipment of this 
department. Through the transference of much of the 
work formerly done by the Equipment Section to the 
Quartermtaster Department at Jeffersonville, Ind., prob- 
ably no department in this section was so adversely affected 
as our polishing room. Work of a more modern and less 
transitory character has since been gradually finding its 
way here from all manufacturing sections at the Arsenal. 

Plating Department. The building which houses this 
department was built for the purpose of meeting require- 
ments which at that time were many thousands of pieces 
ach day. Facilities were installed which proved adequate 
for the purpose. While in recent years work here has 
been somewhat of an intermittent nature, our experience 
has proved that most—if not all—branches of the Service 
find a plating establishment an indispensable adjunct. 
Our plating room stands prepared to do hot tin plating, 
zine plating, parkerizing, black or white nickel plating, 
copper plating, silver plating or gold plating. 





New 75-mm. Mortar 


HE Ordnance Department announces that the Infan- 

try will be equipped in the future with a new accom- 
panying gun—a 75-mm. mortar. This weapon has passed 
severe tests at Fort Benning, and will be subjected to 
another complete test as soon as certain modifications 
have been made. This weapon will not be manufactured 
and issued for field trials until this second test is eom- 
pleted. 

The weapon has the plunging fire of the mortar, but 
far more accuracy than the Stokes mortar, and is the 
result of six years of effort to produce such a gun. It 
fires a 12-pound projectile and has a range from 600 to 
1,800 yards. It has telescopic sights and is very accurate 
up to its greatest range of 1,800 yards. This weapon 
will replace the Stokes mortar of the World War. 
The 75-mm. mortar is light enough to be drawn by one 





mule or four men. Its various weights follow: Weight of 
mortar, 92 pounds; weight of cradle, trail, wheels, axle, 
ete., 280 pounds; weight of caisson and limber, 300 
pounds. 

In addition, the Department is also concentrating upon 
the perfecting of a 37-mm. gun and carriage. The model 
being developed at present will have the following 
weights: Gun, 82 pounds; cradle, trail, wheels, axle, 279 
pounds; caisson and limber, 300 pounds; propellant 
charge, 1,300 grains smokeless powder; projectile, 1 
pound 4 ounces. 

Both weapons are for use against machine gun em- 
placements, strong points and entrenchments. ‘The 
37-mm. has a very flat trajectory and small dispersion. 
The new 75-mm. mortar will have a high angle, plunging 
fire and a wide dispersion. 














aoe ah = 


bu 
m 
fo 


ou 
Saf 
do 








The New York Advisory Board 


By 


HON. ELBERT H. GARY 


Chairman, Advisory Board, New York Ordnance Discrict 


































HE American people love peace and abhor war. war not only billions of dollars, but, what was far 





That we do not want war is no guarantee we more serious, thousands of our best and _ bravest 

shall not have to fight again. To promote lives. We prayerfully hope this will never happen 
peace, and to enable us to again; yet it is our duty 
wage a war of defense, to take every step possible 
quickly, vigorously, victori- to prevent it. If war is 
ously, in the shortest pos- forced upon us, we shall 
sible time and with the leap to the fray ‘‘fortright, 
minimum loss of life and accoutred, accepting,’’ with 
wealth, if and when forced every ounce of our national 
into it by aggression, a energy ready. 
great majority of our citi- It is the duty, and should 
zens advocate thorough be the pleasure, of every 
preparation. American, be he banker, 
Combat, to-day, is not of producer, manager, clerk or 
armies alone, but of whole laborer, to do everything 
nations. Finance, manufac- practicable to strengthen 
ture, agriculture, transpor- the nation’s fighting arm; 
tation, all play their part in to insure that our army 
victory just as much as do shall be the best equipped 
troops, even though their as well as the best in per 
share of the work may be sonnel and training, and 
less spectacular. The men also the bravest; so that 
when the soldier goes into 
battle and offers his life for 


the safety of all who are 


behind the lines are the pro- 
ducing end of the great 
business of war; the men in 
the trenches utilize the pro- unable to fight, he will 
ducts. All the various de- know that we are support 
partments in war should ing him, not only heartily 
3 work together and harmo- and willingly, but efficiently. 
hize their efforts in time of The acceptance of service 


peace. Not only our army, on the New York Advisory 





but our economic resources Board is a pledge of sup 





must constantly be ready port by the representatives 


Hon. Elbert H. Gary 


for the call of mobilization. of leading industries. These 
It has been estimated that our unpreparedness, men, believing in preparedness, are ready to co 
our smug complacence in our own strength and operate wholeheartedly with the government in 
safety, our belief that we could ‘‘tread forever its plans to carefully, wisely and economically 


down the merciless old verities’’ cost us in the last safeguard the nation. 





Short biographical sketches of members of the New York Board appear on the following pages 
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Hon. Elbert H. Gary 


ON. ELBERT HENRY GARY, LL. D., Se. D., was born 

near Wheaton, Ill., on his father’s farm October 8, 
1846. He was educated in the public schools of Wheaton 
and at Wheaton College, and was graduated from the 
law school of Chicago University, with the degree of LL. 
B., in 1867. He married in Aurora, LIl., 1869, Julia Emily 
Graves, who died June 21, 1902. On December 2, 1905, he 
married Mrs. Emma (Townsend) Scott. Admitted to the 
['linois Bar in 1867, and to the Bar of thea United States 
Supreme Court in 1882, Judge Gary was for several years 
Chief Deputy Clerk of the Superior Court of Cook Coun- 
ty, Ill. Later he engaged in the practice of his profession 
in Chieago. He became one of the leaders of the bar 
and served as President of the Chicago Bar Association, 
1893-4. 

He was President of the town of Wheaton three terms, 
and when it was reorganized as a city he was the first 
Mayor and served two terms. He was for many years 
President of the Board of Edueation of his native city. 
He was County Judge of Du Page County two terms 
(eight years). He was called upon to hold court in Chi- 
eago for a considerable period of his entire service as 
Judge, and presided over a number of important cases in 
other counties throughout the statq@ At the time of his 
retirement from the bar in 1898, he was general counsel 
for several railroads and industrial corporations, and be- 
sides had a large general practice. 

He had charge of the legal work connected with the 
organization of the Consolidated Steel & Wire Company 
in 1892, and of the American Steel and Wire Company in 
1898. He took a leading part in the organization of the 
Federal Steel Company in 1898. Most of the work, legal 
and otherwise, was done by him, and, upon the comple- 
tion of the organization, he was elected President. 
He then retired from the practice of law and moved 
from Chicago to New York. He also took a leading part 
in the organization of the United States Steel Corpora- 
tion in 1901. He is Chairman of the Board of Directors 
and Chairman of the Finance Committee, and the ‘‘ Chief 
Executive Officer of the Corporation in general charge 
of its affairs.’’ , 

Judge Gary suggested and took a prominent part in 
the organization, in 1909, of the American Iron and Steel 


Institute. He is, and from the beginning has been, presi- 
dent of the same. He is a member of the Society of 


Colonial Wars, the Sons of the American Revolution, and 
of many leading social clubs of New York-and Chicago. 

He is an art connoisseur and has been a collector of 
art treasures. His benefactions inelude the Gary Me- 
morial Methodist Episcopal Church, in Wheaton, erected 
as a tribute to the memory of his parents, the Young 
Men’s Christian Association building in Gary, Ind., and 
the Elbert H. Gary Library of Law, Northwestern Uni- 
versity, Chicago. 

Judge Gary was active in the location and in the build- 
ing, for the United States Steel Corporation, of a steel 
plant in Indiana and also of a city at that point which 
was named for him. This steel plant is one of the finest 
and largest, and the city is already large and growing 
rapidly. 

Judge Gary’s ability as a lawyer, financier, man-of- 
affairs, public speaker and writer has been recognized 
by various academie honors, as follows: MeKendree 
College, LL. D., 1906; University of Pittsburgh, Se. D. 


1915; Lafayette College, LL. D., 1915. On January 25, 
1918, His Majesty, the Emperor of Japan, decorated 
Judge Gary with the Second Class Order of the Sacred 
Treasure for his valuable services in promoting a better 
understanding between and America.—( EF rtraets 
from “Gary Genealogy” by Lawrence Brainerd. Pub- 
lished by T. R. Mervin and Son, Boston, 1918.) 


Japan 





Patrick E. Crowley 


Pp ATRICK E. CROWLEY, recently elected president of 

of the New York Central Lines, was born in Catta- 
raugus, New York, in 1864. He entered railway service 
at the age of 14 as a messenger at $5.00 per month. At 


18 he was ap- 
pointed s tation 
agent for the 
Erie at Custer 
City, Pa. From 
here he was 


transferred to the 
dispatcher’s office 
at Buffalo. 

Mr. Crowley 
left the Erie to 
become track dis- 
patecher for the 
Rome, Water- 
town and Ogdens- 
burg Railroad, 
which 
leased by 
New York 
tral. Mr. 
ley rose steadily 
after entering 
the employ of the 
New York Cen- 
In 1901 he became superintendent of the Pennsyl- 


Was soon 
the 
Cen- 

Crow- 





_ P. E. Crowley ; 


tral. 
vania Division, and three years later assistant general 


superintendent. In 1907 he went to Albany as assistant 


general manager, and, five years later, became gen- 
eral manager’ for lines east of New York. In Decem- 


ber, 1914, Mr. Crowley became assistant vice-president in 
charge of operation, and in 1916, vice-president. During 
the World War he left this position to act as Federal 
Manager for the New York Central and several other 
roads of the New York Central System. At the end of 
Federal control he resumed his position as vice-presi- 
dent which he held until his election to the presidency 
of the road, in April, 1924, sueceeding A. H. Smith. 

Mr. Crowley married Caroline Nichols of Attica, N. Y, 
in 1891. His home is in Mt. Vernon, New York. He is 
a member of the Transportation and New York Press 
Clubs. 


John Irving Downey 


OHN IRVING DOWNEY was born in New York City 
on July 8, 1876. He was graduated from St. Paul’ 


School, Coneord, New Hampshire, in 1894, and received 
his Ph. B. from the Sheffield Scientifie School, Yale Unt 
versity, in 1897. He is the president of John I. Downey, 
Ine., a firm engaged in building construction. 

During the World War, Mr. Downey was chairman o 
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the Wood Workers Committee in four Liberty Loan Cam- 
paigns, chairman of the Building Trades Committee in 
the second Red Cross Drive, and in 1918 he served in 
Washington as executive secretary of the Facilities Di- 
division of the 
War _ Industries 
Board. 

He is a direc- 
tor of the Bank- 
ers Trust Com- 
pany and of the 
Fifth Avenue 
Bank, and viee- 
president and 
trustee of the 
Franklin Savings 
Bank. He is a 
member of the 
Union League, 
Yale, University, 
Blind Brook Golf, 
Apawamis, and 
Manursing Is- 
land Clubs, the 
Down Town As- 
so¢iation, the 
Sons of the Colo- 
nial Wars, Me- 
tropolitan Museum of Art, American Museum of Natur- 
al History, New York Zoological Society, Chamber of 
Commerce, State of New York, and the Merchants Asso- 
ciation of New York. 





John I. Downey 


Michael Friedsam 
OL. MICHAEL FRIEDSAM was born in New York 
City. He was edueated in the publie schools of New 
York and in the Weston Military Academy at Weston, 
Connecticut. 

Since the completion of his schooling he has been 
connected with B. Altman & Company, of which organi 
zation he is now 
president. He is 
likewise president 
of Altman Foun- 
dation, director of 
the Fifth Avenue 
Association, Mer- 
chants’ <Assoeia 
tion, the Bankers 
Trust Company, 
the Bank of the 
Manhattan Com- 
pany, Franklin 
Savings Bank, 
and others. 

He is a mem- 
ber of the New 
York State In- 
dustrial Couneil, 
the Architectural 
League of Amer- 
ica,and the Cham- 
ber of Commerce 


Michael Friedsam of the State of 
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New York. He belongs to the following clubs: Lotos, 
Friars, Harmonie, City Athletic, North Shore Coun 
try, Army and Navy, Uptown, National Republican, Ad 
vertising, and others. 

During the War Colonel Friedsam served as Quarte 
master General of the New York State Guard. He was 
the New York State merchant representative of the 
Federal Food Administration and is also connected with 
many charitable and benevolent institutions of New 
York City, and many pertaining to civie affairs of the 
city and state. 

Colonel Friedsam was recently made a Chevalier ol 
the Legion of Honor by the French Government in recog 
nition of his interest in French art, and for various ser 
vices rendered to the French Government. 


S. Parker Gilbert 


S PARKER GILBERT was born in Bloomfield, Ney 

"Jersey, in October, 1892, the son of Seymour Parker 
After gradua 
tion from the 


and Carrie Jennings (Cooper) Gilbert. 





high school in 
Bloomfield, he 
entered 
College, 
which he was 
graduated in 
1912. Three 
years later, he re- 
ceived his LL.B. 


Rutgers 


irom 


cum laude trom 
the Harvard Law 
Sehool. 

After receiving 
his law degree, 
Mr. Gilbert en- 
tered the offices 
of Cravath and 
Henderson, in 
New York City, 
where he worked 
for three years. 

Ss. Parker Gilbert, Jr. Then he went to 
Washington. He 
made vain attempts to enlist in Army service, but a 
wound which had refused to heal following a surgical 
operation kept him from success here. So Mr. Gilbert, 
instead, became a member of the War Loan Staff in the 
office of the Secretary of the Treasury. He served the 
Treasury Department under Secretaries MeAdoo, Glass, 
Houston and Mellon. In June, 1920, he was made As 
sistant Secretary, and, in July, 1921, he became Under 
Secretary of the Treasury. In November, 1923, Mr. Gil 
bert left Washington to resume his law practice in New 
York City. Then came the appointment which has taken 
him to Berlin to assume his duties as Agent General for 
Reparations under the Dawes plan. 

Mr. Gilbert is a member of the Metropolitan and Chevy 
Chase Clubs in Washington, and of the University, Har 
vard, Harvard Law, City Midday and India House Clubs 
in New York City. 
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James G. Harbord 


G. HARBORD, president of the Radio Corporation of 
J: America, was born at Bloomington, Illinois, in 1866. 
He attended the publie schools there and in Lyon County, 
a Se Kansas, and was 
graduated from 
the Kansas State 
Agricultural Col- 
lege in 1886. He 
taught at the col- 
lege from which 
he was graduated 
until 1889, when 
he enlisted in 
Company A, 4th 
Infantry. He 
married Emma 
Yeatman Oven- 





shine of Wash- 
ington, D. C., in 
1899. 

General Har- 
bord saw Army 
service until his 


retirement in De- 
cember, 1922, to 





anes 6. Eee become president 


of the Radio Cor- 

poration of America. He was in Cuba in 1901 and in the 
Philippines from 1902 to 1914, where he was Chief of the 
Moro Constabulary and of Southern and Central Luzon, 
and acted as Chief of the Philippine Constabulary, term- 
inating service with the ‘Philippine Government under 
the operation of the ‘‘Manchu Law’’ on January 1, 1914. 
During the World War General Harbord was Chief of 
Staff, A. E. F., from May, 1917, to May, 1918. He was 
then assigned to a marine brigade and commanded it near 
Chateau Thierry. He the Seeond Division, 
National Army, during the Soissons offensive, and then 
Supply where 


commanded 


was assigned to command the Services of 
he served until May, 1919, when he was reappointed Chief 
of Staff. In August of that year, he relinquished this 
post to go to the Near Chief of the American 
Military Mission to Armenia. After his return to this 
country, he to Camp Travis, in command of the 
Second Division. 


General Harbord 


East as 
went 
decora- 


Dis- 
Com- 


received the following 
Distinguished Service Medal, U. S. Army; 
tinguished Service Medal, U. S. Navy; 
mander, St. Michael and St. George, Great Britain; Com- 
France; Grand Officer, Order 
Crown of Belgium; Commander, Order of St. 
St. Lazarus, Italy; Grand Officer, Prince 


has 
tions: 
Knight 
mander, Legion of Honor, 
of the 
Maurice and 
Danilo, Montenegro, and La Solidaridad; Panama. 


Herbert P. Howell 


H. P. HOWELL was born, 1873, in Western Pennsyl- 
vania. He attended a country school until thirteen 
years of age. 

From 1901 to 1913, Mr. Howell 
of the Carnegie Steel Company in Pittsburgh. From 1913 
to 1922 he was vice-president of the National Bank of 
Commerce in New York City. He is now managing di- 
Peierls, Buhler & Co., 

merchants in New York City. 
Howell is a the Bankers 


was eredit manager 


rector of Ine., factors and com- 


mission 


Mr. 


director of Trust Com- 





pany of New York, the Equitable Life Assurance Society 
of United States, the Merchants Protective 
tion, and Wells, Potter, Fish and Ustiek, Ine. 
member of the Advisory Board, New York Ordnance Dis- 
trict; of the Examining Committee of the Bankers Trust 


Assi Cla- 
He is a 


Company; of the 
Finance Commit- 
tee, Equitable 
Life Assurance 
Society; of the 
Membership 
Committee of the 
Union League 
Club; of the 
Committee of 
1000—New York 
Subways; and 
the 
Committee on 
gankruptey of 
the Merchants 
Protective Asso- 


Chariman of 


ciation. 
He is 


member of 


also a 
the 
Japan Society, 
Knollwood Coun- 
try Club, White 
risaing, BT. 
Manhattan, Metropolitan, Pennsylvania Society, 
Union League Clubs of New York; the Wianno Club, 
Wianno, Mass.; the Duquesne Club, Pittsburgh, Pa.; the 
Bankers Club of America, and the Cherry Valley Club, 
Garden City, L. I. 


Herbert P. Howell 





and 


Samuel McRoberts 


S AMUEL McROBERTS was born in Malta 
1868. After several years’ attendanee 
in the publie schools of Malta Bend, Mr. McRoberts 
entered Baker University, Baldwin, Kansas, from whieh 
he was graduated 
in 1891. He then 
began the study 
of law at the 
University of 
Michigan, gradu- 
ating in 1893. He 


Bend, Mo.. 


December 20, 








holds the degrees 
of A. B.. A. & 
and LL. D. from 
Baker University 
and an LL. B. 
from Michigan. 
On leaving eol- 
lege, General Me- 
Roberts became 
connected with 
the legal depart- 


ment of Armour 
& Company, and, 
in 1904, he was 
elected treasurer. 
This association 
was continued up 
until 1909, when he came to the National City Bank as its 
vice-president and member of the board of five executive 
managers, which handled practically all of the operating 








Samuel Mckoperts 
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problems of the bank. He was commissioned a major in 
the Ordnance Reserve Corps, November, 1917, and pro- 
moted to colonel in the National Army shortly after- 
ward. In December, 1917, he became chief of the Pro- 
eurement Division, Ordnance Department, with direction 
of the contracting of all ordnance matériel which the 
Army used. 

On August 28, 1918, he was named Brigadier-General 
and transferred to the A. E. F., thence, until his dis- 
charge, he was actively engaged either in providing sup- 
plies for the fighting army, or in disposing of supplies 
after the Armistice was signed. 

General McRoberts is on the Board of Direetors of the 
following companies: American Refining 
pany, The Consolidation Coal Company, American Ice 
Company, National Surety Company, Kansas City South- 
ern Railway Company, Great American Insurance Com- 
pany, American-Alliance Insurance Company, 
Texas Company, the Rail Joint Company, the Rossia In- 
He is 
trustee of Baker Universtiy, Northwestern University and 
the Young Men’s Christian Association of New York. 


Sugar Com- 
Freep rt 


surance Company and other corporations. also a 


Charles M. Schwab 


HARLES M. SCHWAB 


Pennsylvania, in 1862. 


Williamsburg, 
When a small boy, his family 
moved to Loretto and he his the 
public schools there and at St. Francis College. He mar- 
ried Miss Emma 
Dinkey in 1883. 
His earliest job 


was born at 


received edueation in 


was that of driv- 
ing a coach from 


Loretto to Cres- 
son, but he soon 
left this to go to 


Braddoek, 


he found work in 


where 
a grocery store. 
His first 
tion with 


connee- 
the 
steel business was 
as a stake driver 
for the engineer- 
the 
Edgar Thomson 
Steel Works. 
his 


ing corps of 


Thereatter, 
rise was phenom- 
He had a 
genius for organ- 
and ad- 


enal. 





~ Charles M. Schwab 
ization 


ministrative tact that produced results and won recogni- 
tion for him. At the age of thirty-five, he was president 
of one of the corporations 
in America. 


greatest manufacturing 

During the war, Mr. Schwab was Director General of 
the Emergeney Fleet Corporation. 

Some of the offices Mr. Schwab now holds are: Chair- 
man of the Board of Directors of the Bethlehem Steel 
Corporation, the Bethlehem Steel Company, and the Chi- 
cago Pneumatic Tool Company; director of Loew's Ine.; 
Bethlehem Spark Plug Company, Metropolitan Life In- 
surance Company, Stutz Motor Car Company, American 
Motor Body Company, Empire Trust Company, Empire 
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Safe Deposit Company, Chicago Pneumatie Tool Com 
pany, Tonopah Extension Mining Company, United Zine 
Smelting Company, Vanadium Corporation and the Chase 
National Bank. 


Guy E. Tripp 
GUY EASTMAN TRIPP was born in Wells, Maine, on 
April 22, 1865, and was South 


(Maine) Academy. He 


in the Ordnance Department on January 


serwick 
Colonel 
1918, and, 


educated at 
commissioned 
16, 


was 


in recognition of 
excellent 
work as head of 
the Production 
Division, was ap- 
Briga- 


his 


pointed 
dier-General in 
the Ordnance De 
partment, U. S. 
A., on August 23, 
1918, on which 
date he 
lieved from duty 
as head of the 
Production Divi- 
sion and assigned 


was re- 


to duty as Special 
Asistant to the 
Chief of Ord- 
nance, in charge 
of Distriet Ord- 
nance Offices. 
The  establish- 
ment of Ordnance 





Guy E. Tripp 


Districts for the production of war material, with a view 


to decentralization of authority relating to matters of 
administration, production, and shipment of 


Inspect ron 


supplies, was inaugurated by General Tripp during his 


tenure of office as Chief of the Production Division, and 


later played such an important part in Ordnance activi 
ties as to justify the assignment of a Special Assistant to 
This 


General Tripp occupied until after the Armistice had been 


handle matters pertaining thereto latter position 
signed, when he returned to civil life as Chairman of the 
Board of Direetors of the Westinghouse Electrie & Man 
ufacturing Company. 

General Tripp is a director the following corpora- 
tions: American International ( 
Surety Company, American Water Works and Electric 


Krantz 


orporation, Ameriean 


Company, Bryant Electric Canadian 
Electrical and Manufacturing Company, Ltd., Canadian 
Westinghouse Company, Ltd., National Bank, In- 
terborough Consolidated Corporation, Interborough Rapid 


Company, 
Chase 


Transit Company, Krantz Manufacturing Company, Mar 
tin-Parry Coyporation, Morris Plan of New 
York, New England Westinghouse Company, R. D. Nut 
tall Company, One Hundred and Forty-fifth Street Cross- 
town Railroad Company, Eleetrie Com 
pany, Pittsburgh Meter Company, Wabash Railway Com 
pany, Westinghouse Electric International 
Westinghouse Gear & Dynamometer Company, Westing 
house Lamp Company, Westinghouse Metall-faden Gliih- 


Company 


Pennsylvania 


Company, 


lampenfabrik Gesellschaft m. b. H. of Vienna, Westing 
house Metal-Filament Lamp Co., Ltd., of London, West 
Penn Power Company, West Penn Railways Co., West 


Penn Traction & Water Power Company. 
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James L. Walsh 


AMES L. WALSH, Chief of the New York Ordnance 
~ District and former Secretary of the Army Ordnance 
Association, was born in Massachusetts May 6, 1885. A 
graduate of the United States Military Academy, Class 
of 1905, he served 
in various execu- 
tive capacities in 
the Ordnance De- 
partment of the 
Army, and, dur- 
ing the World 
War, was execu- 
tive assistant to 
the Chief of Ord- 
nance. 

For his 
spicuous war 
service, Colonel 
Walsh was 
awarded the Dis- 
tinguished Serv- 
ice Medal ‘‘for 
exceptionally 
meritorious and 
distinguished 
services in a po- 
sition of great re- 
sponsibility, first 
as chief of the Personnel Division, Office of the Chief 
of Ordnance, which he organized and administered with 
conspicuous success during the first nine months of the 
war, a critical period, during which all Ordnance activities 
depended upon the successful handling of the personnel 
problem, and, later, as personal and executive assistant to 
the Chief of Ordnance, in which eapacity his breadth of 
vision, taet, sound judgment and loyalty were invaluable 
to the Government in the numerous highly confidential 





con- 








James L. Walsh 


matters entrusted to his care.’ 

In 1919, he assisted in the organization, and became 
first permanent secretary, of the Army Ordnance Associa- 
tion. 

Upon his resignation from the Army in 1922, Colonel 
Walsh took up his present association with the Bankers 
Trust Company of New York. In 1923, he was appointed 
Chief of the New York Ordnance District. 


William H. Woodin 

V [LLIAM H. WOODIN, President of the American Car 

and Foundry Company, was born at Berwick, Pennsyl- 
vania, in 1868, the son of Clemuel Ricketts and Mary 
Louise Dickerman Woodin. He was educated in the public 
schools of Berwick, Woodbridge School, in New York, and 
the School of Mines of Columbia University. He married 
Miss Annie Jessup on October 9, 1889. 

Mr. Woodin’s early experience was with the Jackson and 
Woodin Manufacturing Company in Berwick. In 1889, he 
entered the employ of the American Car and Foundry 
Company as its district superintendent in Berwick. He 
then served as assistant to the first vice-president, and, 
later, as assistant to the president of the company. In 
1916, he became president of the company. He is also a 


executive committee and a _ director 


member of the 
of the company. 
Mr. 


Woodin is a member of the Executive Com- 














mittee and a di- 
rector of the 
American Lo ¢ 0- 
motive Company; 
chairman of the 
Executive Co m- 
mittee and diree- 
tor of the Cana- 
dian Car and 
Foundry Com- 
pany; director of 
the Montreal Lo- 
comotive Works; 
member of the 
Executive C 
mittee and di- 
reetor of the 


oO m- 


American Ex- 
change Securities 
Corporation, and 
a director of the 


General M o tors 
William H. Woodin C . 
orporation, 
He is a mem- 
ber of the Railroad Club of New York, the Union League, 


Metropolitan, Lawyers, Union, Union League of Phila- 
delphia, Oakland Golf, Racquet and Tennis and India 

House Clubs, and is a resident of New York City. 

Clarence E. Davies 
Secretary 

CLARENCE E. DAVIES Utica, N. Y., 
March 15, 1891. He educated in the publie 
schools of Utica and at Renselaer Polytechnic Institute, 
from 


was born in 


was 


which he 
was graduated in 
1914, with the de- 
gree of M. E. He 
entered the 
ploy of the Smith 
Works 


of the Remington 


em- 
Premier 


Typewriter Com- 
pany at Syra- 
cuse, N. Y., and 
served in various 
engineering and 
production eapae- 


ities until Sep- 
tember, 1917, 
when he was 


commissioned in 
the Ordnance De 
partment and as- 
signed to Frank- 


ford Arsenal. 

There he served 
Clarence E. Davies, Secretary : 

in the Artillery 


Ammunition Division, acting as superintendent of the 
fuze shop from January, 1918, to January, 1919, when he 
left the service with the rank of captain. 

In March, 1920, he Associate Editor of 
Mechanical Engineering, the journal of the American 5o- 
ciety of Mechanical Engineers, later being advanced to 
the position he now holds, that of Assistant Secretary and 
Managing Editor of the publications of the Society. 


became 























nspection of Artillery at 
ock Island Arsena 


By 


A. C. FORREST 


LOOR §sinspec- 
tion of artil- 
lery matériel in 

its present form was 
frst introduced into 
Rock Island Arsenal 
during the early part 
of 1903 when the 3- 
inch field matériel, 
Model of 1902, had 
been finally adopted 
as the standard piece 
of the Army. This 
was one of the first 
really successful long 
recoil carriages made 
in this country, and 








in its design embodied many complex machining 
and inspection problems. These difficult problems had 
to be worked out by the foreman and the machinist on 
the job, as there were no planning rooms or engineering 
departments established at that Thus 
veloped many competent men, who, as the business in 
creased, filled responsible positions in the Arsenal and 
in the manufacturing industries of the surrounding cities. 

Of all the components the most difficult to manufacture 
was the recoil cylinder, Unfortunately for the Arsenal, 
the design called for a piece of steel tubing finished out- 
side and inside. Each time a cut was taken, either on the 
outside or on the inside, the cylinder would run out of 
true and it was only by taking infinitesimal euts that the 
During these troubles, 


were 


time. were de 


work was finally accomplished. 
incident to boring and turning the eylinder, the use of a 
‘‘tell-tale’’? came into play; fortunately the inspector on 
the job had worked at Watervliet Arsenal, where the 
tell-tale has been extensively used in the manufacture of 
guns, and thus had a knowledge of the correct instru- 
ment required to prove if the inside of the long hole, all 
the way through, was concentric with the outside. 

Lately, in going over some of the work done during 
the World War, it was a surprise to discover that the 
use of a tell-tale in truing-up the outside with the in- 
side, of a piece of work, was not universally understood. 
A great many piston rods received here after the war 
had the counter-recoil buffer hole so eccentric that the 
buffer hole nearly came through the side of the piston 
rod. 

After our boring and turning problem, came the ques- 
tion of how to eut the throttling bars in this same eylin- 
der. In the previous carriages, manufactured at this 
Arsenal, throtiling bars, 5 or 10 inches long, were made 
and inserted in the cylinder. The problem now was— 


how to machine a throttling bar 45.5 inches long, the 





‘*Tell-Tale’’ as used at Rock Island Arsenal in Boring and Turning Recoil 
Cylinder 
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inte- 


same to be an 
gral part of the eyl- 
inder. This problem 
opened up a large 
mechanical field of 
invention, not only 
for the shop, but also 
for the floor inspec- 
tion. The tools fin- 
ally designed to do 
the work apparently 
did their work well, 
but it was up to the 
inspector to prove 
that such was the 
ease. At this 

of the game, the star- 
gage was introduced to measure the shape of the bars, 
and it was discovered that the inspector’s measurements 
and the measurements the machinist working for 
were altogether different. After considerable investiga- 
tion, it was discovered that both the inspector and the 
The standard star-gage points 








stage 


was 


machinist were 
were too wide and when working on the curved surface, 
instead of the center of the point being on the line of 
hitting on the 


wrong. 


measurement, the side of the point was 
side of the curve, consequently giving a minus reading. 
The machinist’s having the cutting 
edge of his tool in 
cylinder. 

These incidents show the evolution of the function of 
the floor inspector, originally a function taken eare of by 
the foreman. It has now become a very important part 
of the shop administration. 

The eventual solving of these difficult mechanical prob- 
lems speaks well for the officers and men engaged in this 
work. That they were real problems is attested by the 
fact that the Rheinische Metallwaaren und Maschinenfab- 
rick, of Dusseldorf, Germany, considered at that date one 
of the leading ordnance manufacturers of Europe had 
difficulty in overcoming these very problems. This firm 
had received an order to manufacture fifty carriages and, 
on the whole, did very creditable work; but when it came 
to the cylinder, this Arsenal had to furnish them with a 
complete set of drawings showing all the tools used in 


was in not 
line with the eenter of the 


error 
a direct 


the manufacture and inspection. 

The same evolution is now taking place at this Arsenal. 
Inspectors who have worked for years on horse-drawn 
run carriages are now educating themselves to take care 
of the inspection of motor-drawn vehicles of all kinds. 
Then, there are the hydro-pneumatie recoil systems with 
their complicated assemblies and innumerable tests. All 
these new additions to the matériel of the Ordnance De- 
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partment demands that skilled inspectors should be in 
the making at all times, so that in case of emergency 
they ean be sent out to instruct others in the fine points 
of artillery inspection. 

Inspection is perhaps the one operation in the process 
of production which should not be speeded, without the 
most careful 
many cases, lax inspection has allowed components to 
pass to the assembly department with 
Being forced to fit a piece by hand to make it assemble 
correctly is not eco- 


consideration of consequences. In too 


grave results. 
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with the work until it is assembled in the vehicle. 

After each operation, as the material is inspected, the 
shop order is taken from the files and notations made 
thereon, as to the number of pieces accepted and number 
rejected. In cases where the pieces are not spoiled so 
badly but that they can be salvaged, a salvage report is 
made out and sent to the planning room. This report 
gives a full history of the causes for salvaging and sug- 
gests certain methods for saving the work. 

In case of rejection, a similar report is made out, but 


the rejected pieces 





nomical. It is not 
advisable to hasten a 
man in the use of 
delicate instruments 
which are made to 
eatech small varia- 
tions in a manufae- 
tured part such 
speeding will invari- 
ably result in imper- 
fect inspection. Bet- 
ter results ean be ob- 


and 


tained 
tion of 
able 


by the selee- 
honest, ecap- 
men, who give 
no suspicion of tri- 
fling and who can use their heads when the question of 
rejection or acceptance of a valuable piece is at issue. 
A slight deviation from the allowed tolerance should not 
always reject a piece of work. 

The floor inspection of artillery material at Rock Is- 
land Arsenal, which, previous to the late war, covered 
mostly horse-drawn vehicles, now includes all styles of 
motor-drawn vehicles such as tanks, tractors, trailers, 
repair trucks, motor carriages, ete., together with newly 
adopted hydro-pneumatie systems. From the 
above list of articles, it will be seen that it is necessary 
to have a number of high-class men on the job, not only 
able to do the actual inspection, but endowed with 
enough mechanical ingenuity to help the assembly de- 
interference, check 


recoil 


partment thrash out the causes for 
errors in the drawings, ete. 

A floor inspector should be a graduate from the manu- 
facturing department, who comes to his new position 
well versed in shop procedure. This knowledge of pro- 
cedure is very necessary for the inspector, as he has to 
assure himself that the components as they pass through 
the different operations are having the proper heat 
treatment, ete., called for on the shop order. At the 
same time, it is essential to determine whether the piece 
still conforms with the latest drawing. This can be ac- 
complished readily by checking the revision date shown 
on the drawing accompanying the work, with the latest 
Foreman’s Bulletin, issued by the Drafting Room, which 
shows the latest revision of all work going through the 
shops. 

The system of inspection carried out at Rock Island 
Arsenal is very simple. When the Work starts through 
the shops, there is attached to each job a route tag, and 
a blue print of the part. At the same time there is is- 
sued to the inspector a copy of the shop order, in dupli- 


cate. Upon completion of the work of inspection one of 


the shop orders is returned to the planning room, signed 
by the inspector and giving date of completion, the other 
remains in the inspection files for future refer- 
The route tag goes with the work and remains 


copy 


ence. 





Using the Star Gage at Rock Island Arsenal 


are set aside in a 
convenient place in 
the inspection room, 
where they can be 
looked over by the 
shop superintendent 
and the officer in 
charge of the shop. 
If they agree that the 
work cannot be 
for the 
tended, it is 
over to the 
department for dis- 


used 
purpose in- 
turned 


salvage 


position. 

This 
continued until the piece is finished and ready for final 
assembly, 

The fact that the route tag and blue print are always 
attached to the work makes it very convenient for the in- 
spector while on his trips from one machine to another. 
By a glance at the route tag, he can always tell the last 
operation inspected so that when he is called upon to 
make an inspection it will not be necessary for him to 
inspect the piece all over again, but only such operations 
as have not previously been inspected. Also the fact that 
the drawing has been issued from the shop planning 
room, where a regular system of check on drawings is 
kept, further assures him that the work is being done 
in accordance with the latest drawing. 

In cases of mass production inspection, it was found 
very convenient to have four-wheeled trueks about the 
height of the average bench with a flat two-foot square 
top, upon which a complete unit of inspection tools was 
arranged. The different components of each inspection 
unit under manufacture in any particular part of the 
shop could be taken care of with ease. All the inspector 
had to do was push his truek with the inspection tools 
upon it frem machine to machine. This 
the machinist running to the inspection room when he 
had work ready for inspection; hence, a great saving in 
production time was made. 


procedure is 


system saved 


Under normal conditions of manufacture it has been 
found that departmental inspection is the best. That 
is, after each operation the work is taken to a crib, 
where a one hundred per cent inspection is given. This 


precludes the possibility of spoiled work going through 
further machining operations. 

A great many manufacturing establishments have in- 
stituted a plan whereby each foreman is charged with 
the serap which emanates from his department and is 
told monthly of the money value of this serap. This 
plan cuts down the loss to a minimum. A _ somewhat 
similar method was tried out at this Arsenal with good 
results. The spoiled work was piled up in such a manner 
that the officer in charge and the general manager could 














FLOOR INSPECTION OF ARTILLERY AT ROCK ISLAND ARSENAL 





657 





get a very good idea of 
just where the poor work 
was coming from. The 
moral effect was not as 
definite as had been in- 
tended. It did, however, 
reduce the amount ot 
spoiled work. 

A good floor inspector is 
an asset to any organiza- 
tion. A foreman in charge 
of production machines 
such as turret lathes, ete., 
generally has his hands 
full and ean give very lit- 
tle detailed advice to his 
men. Here is where the 
good floor inspector comes 
in. If, during the ‘‘set- 
up,’’ the men on the ma 
chines are having trouble 
getting a proper start, the 
inspector is on hand with 
his tools and gages helping 
to find just what the trou- 
ble is, and giving the nee- 
essary advice to help get 
things started. Getting 
high production machines 
started correctly is half 





upon completion of the 
test the inspector and the 
department interested are 
notified so that the ma- 
terial can be put through 
the remaining operations. 

Another function of the 
floor inspector is to see 
that the fine measuring in- 
struments used by the 
shops are kept up to 
standard. The rule is that 
every instrument, after be- 
ing used by a workman in 
the shop, shall not be is 
sued again until the in 
spector has checked the 
instrument to see that it is 
up to the standard. 

If the parts are for a 
new type of vehicle each 
part is weighed and the 
data carefully recorded for 
future reference. All pull 
tests for _ piston rods, 
hydraulie tests of eylin 
ders, bending test for axles, 
gvymnastiquer and dyna 
mometer tests for recupera 
tors, have all to be made 








the battle. — 

At the present time the 
greater part of the work 
going through the shops is of an experimental nature. 


This necessitates the use of a great number of intricate 
gages and, accordingly, slows up inspection. Under 


quantity production, this eondition would not obtain. 

The floor inspector at an arsenal is governed by the 
rules aud regulations laid down for the government of 
Ordnance inspectors at private establishments. Pam- 
phlets, No. 51.0-1, *‘Instruetions to Bidders,’’ and No. 
1793, **Inspector’s Manual,’’ contain a great deal of 
valuable information for an inspector and should be 
studied very carefully. 

The general routine of the floor inspector is as follows : 

Upon receipt of any material in store which will enter 
into the manufacture of any of the vehicles, a ‘‘eall for 
inspection’’ is issued by the storekeeper to the inspee- 
tion department. If the component is a easting, it is 
laid out carefully by the inspector to see whether it will 
machine correctly, and if found correet, the aceompany- 
ing papers are signed accordingly and returned to the 
storehouse. If a physical test has not already been made 
at the place of manufacture, the regulation coupon at- 
tached to the piece will be forwarded to the testing labor- 
atory accompanied by an ‘‘analytical order’’ made out by 
the inspector, giving all the necessary information, as 
to the kind of test required, ete. 

After the testing laboratory has made the necessary 
tests, topies of the test report are forwarded to the in- 
spection department and to the storehouse. 

The storehouse having reports that the dimensions and 
physical qualities of the casting are correct, is now 
free to issue the castings, upon request from the shop. 

Any component which during the process of manufac- 
ture calls for a test is handled in the same manner, the 
usual papers are made out and sent to the laboratory and 





Rodman Testing Macnine at Rock Island Arsenal. Power 4,000 to 1 


and it is the inspector’s 
duty to see that they are 
earried out and the data 
entered on the inspection reports. 

Another important function of the floor inspector dur- 
ing final assembly, is to see that in the ease of inter- 
ference, the interference is removed from the part which 
will assure of interchangeabilitv; that is to say, it is 
better and proper to remove surplus stoek from a cast- 
ing rather than remove metal from a finished part. 

Finally, after the vehicle has been assembled, the 
various maneuvering tests have to be made. In the ease 
of the motor vehicle there is the block test, road test, 
and test for oil and gas consumption. For the gun car 
riage, the weight and time to elevate and depress the 
gun and the weight and time to traverse the gun to the 
rght and left azimuth. The time is taken with a regu 
lation stop-wateh; the weight by suspending a pail from 
the rim of the handwheel and pouring in sand until the 
handwheel starts to move. The gun is then retracted to 
its full recoil at all elevations and depression, also at 
extreme azimuth to determine whether there are any 
interferences. At the same time, the gun is allowed to 
return into battery to see that the counter-recoil action 
is not too fast or too slow. The final test of the ear 
riage is the setting of the sights; this is done according 
to regulations, as laid down in the handbooks. In type 
carriages and experimental proof tests of all kinds, the 
floor inspector at Rock Island Arsenal has the responsi 
bility of seeing that all proving ground equipment is 
designed and attached to the vehicles. This equipment 
consists of a Tabor indicator to record the internal eylin 
der pressure, a Sebert velocimeter to reeord the velocity 
of recoil, a Rock Island Arsenal design of velocimeter 
to record the velocity of counter-recoil and pencils 
attached to the ends of the axle to register the amount 


of jump of the carriage. 























The 33rd Ordnance Company 


The 33rd Ordnance Company 
Rock Island Arsenal 


By 


GEO. W. OUTLAND 


HE 33rd Ordnanee Company (Heavy Maintenance) 

was organized April 11, 1921, by transferring the 

personnel of the Ordnance Detachment at Rock Is- 
land Arsenal to the Company. The original peace strength 
under which the company was organized called for two of- 
ficers and one hundred and eighteen men. This number has 
been changed from time to time and the present allotment 
provides for two officers and one hundred and ten men in 
time of peace, the war strength being eleven officers and 
two hundred and ninety-four men, including one officer 
and six men of the Medical Department. 

The company is quartered in the old stone barracks on 
Kast Avenue at Rock Island Arsenal. The quarters pro- 
vide modern facilities, tub and shower baths, sanitary 
kitchen and large, well lighted dining rooms. Within the 
barracks are the Post Exchange owned exclusively by the 
company, a modern and up-to-date, well furnished library 
room with musical instruments, 


and a recreation pool 
tables, ete. 
In the Welfare Building, near the barracks, are located 


the Bowling Alleys and pool and billiard tables, which be- 


At the present time the company is allotted one techni- 
eal sergeant, one first sergeant, six sergeants, eight cor- 
porals, thirty-one privates, first class, and sixty-three pri- 
vates. 

The allowance for specialists’ ratings are as 
third-class, five 


follows: 
twelve second-class, eight 
fourth-class, fifth-class and seventeen 

The company is divided into the 
Automotive, Artillery, Small Arms and Service. 
tomotive Section is trained in the maintenance 
pair of tractors, tanks, trucks, trailers, automobiles and 
motoreyeles. The Artillery Section is schooled in the up- 
keep and repair of all artillery matériel handled at Rock 
Island Arsenal and available for instruction purposes. 
The Small Arms detail is capable of maintaining and re- 
pairing all small arms equipment such as rifles, pistols, 


five first-class, 
nine sixth-elass. 


sections: 
The Au- 


and re 


following 


revolvers, machine guns, automatie rifles, shot guns, ete. 
In the Service Section naturally are the machinists, 
welders and blacksmiths, saddlers, painters, carpenters, 
electricians, ete. To the Service Section falls the responsi- 
bility of such shop work as may be necessary in the re- 
pairs of any equipment in the production program of the 
Its members are schooled and adept in the 














long to the Post Exchange. In the same building is a other seetions. 

large ballroom use of such ma- 
suitable for dane- chines, tools, ete., 
es, motion pic- as are a part of 
tures and _ enter- the field and gar- 
tainments as well rison equipment 
as basketball and of the organiza- 
other indoor tion. 

games. ' 

The company Equipment 
maintains a p The company 
garden and some maintains a shop 
fine Holstein eat- ae <4 ‘= BB for use during 
tle, whieh ma- : . / hf the winter train- 
terially benefit | Y as ing months in 
the mess, especi- which one each 
ally during the LS RRS Hof the following 
summer months. Members of the 33rd Ordnance Company Overhauling Mark VIII Tank tools and equip- 
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ment are permanentlysinstalled: Milling machine, 9-inch 
lathe, 20-inch lathe, grinder, shaper, hacksaw, saw rig, 
drill press, grindstone, direct current generator, black- 
smith’s forge and oil tank, also two emery wheels, two 
boiling tanks, four engine stands and other miscellaneous 


This equipment is loaned to the company by 


tools, ete. 
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which they are issued to the men of the various sections, 

from time to time, as they are required on various jobs. 
Assignment 

This 


location is ideal, being central with respect to the Fifth, 


The company is stationed at Rock Island Arsenal. 


ae Sixth, and Seventh Corps Areas. 
in which all the Ordnance per 
sonnel below Grade 3 are on de 
tached service from the 33rd Ord 


nance 
this Arsenal also provides an op 
portunity for the company to uti 
lize, in its production 
the equipment and organization of 
the 

During 


Company. Assignment to 


program, 


Manufacturing Division. 
the 
camps the company is required to 
distribute the 
areas approximately eighty enlist- 


summer training 


among above corps 


ed men qualified to maintain and 


repair the equipment used in the 





Members of 33rd Ordnance Company Repairing 75-mm. Gun 


the Manufacturing Division of the Arsenal and is in 
addition to the regular field equipment of the company. 

In one of the accompanying photographs is shown the 
organization with its equipment prepared to move into 
the field. The rolling stock of the company comprises 
the following list of Nine Artillery Repair 
Trueks, two Dodge Light Repair Trucks, two Equipment 
Repair Trucks, one Truck, Tool Room 
Truck, one Air Compressor Truck, one Power Saw Truck, 
one Office Truck, six Spare Parts Trucks; one Tank Truck, 
Trucks, three G. M. C. 
Stock 


vehicles: 


one 


Bavvarce 


six Cargo 3-ton 
Trucks, five Parts 
ing and Forge Trailer, one Bagg: 


34-ton Delivery 
Weld 
Stock 
Press Trailer, one Lathe 
Milling Machine 
Kitchen Trailer. 


and Room Trailers, one 


‘ ive Trailer, one Bar 
and Hacksaw Trailer, one Drill 
Trailer, 


Trailer, 


Trailer, 
Motorey cles, one Rolling 


one Generator 


five 


one 


) tinal 


Members of 33rd Ordnance Company at Work in Shops, Rock Is!and Arsenal 


The remaining vehicles pertaining to the peace time 
equipment of the company are in storage at Erie Proving 
Ground. The vehicles with the company are stored in 
buildings at the Arsenal. The trucks, tailers, ete., needed 
from time to time by the organization in its shop work 
are stored in a building connected with the shop. 

Lists are kept showing the equipment which is a part 
of the various vehicles. Some of the tools are taken from 
the vehicles and stored in the tool room of the shop from 





various training camps. During 
the remainder of the year, thirty 
seven men remain on detached service at various stations 
in those corps areas to handle the Ordnance activities. 
The men stationed on detached service must, necessarily, 
be competent and qualified for the various duties incident 
to this the 


pany shops and specialized along some particular line of 


service. They must first be trained in com 
work, 

In addition to the Roek 
Arsenal, approximately five men are on detached service 
School, Raritan 


training 


training obtained at Island 


each year at the Ordnance Specialists’ 


Arsenal, where receive and in 


struction. 


they special 


Duties 


During peace time the company is required to furnish 





trained personnel to three Corps Areas to accomplish 
— , field and garrison repair to Ord 
nance equipment incidental to the 


training of line organizations. 
During the summer training camps 


only a sufficient number of men to 


handle the routine duties of the 
post are retained at Rock Island 
Arsenal, 

Detachments are sent to the 





training camps, in some cases ae 


companied by an officer of the 
organization, in time to eheck the 
necessary Orlnance matériel and 
have it prepared for issue at the 


training 
of the 
repair, 


the 
period 


opening of season 
the 


function to 


During camp 


they replace, 


and provide all neeessary Ordnance 


stores and equipment. At the close of camp all such 
stores and equipment are taken in, cleaned and properly 
packed for storage during the winter months. 

At the close of the summer camps, men are picked ae 


to their qualifications for detail at the various 


The remainder of 


cording 


stations until the next training season. 


the organization returns to Rock Island Arsenal. The com 
pany is then divided into groups or sections for the period 


of training in the company shops. From October until May, 
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the instruction comprises an hour and a quarter each day 
in school. Instructors for this special training are se- 
cured from the Manufacturing Division of the Arsenal. 
They are experts in the various subjects they teach. The 
remainder of the working hours are spent in the company 
shops. 

Sufficient repair work for the shop training is provided 
from work orders allotted to the Manufacturing Division 





of the Arsenal. In this manner it is possible for the or- 
ganization to obtain tanks, tractors, trailers, trucks, 75-mm. 
guns, 155-mm. howitzers, 4.7-inch guns, rifles, pistols, re- 
volvers, machine guns, ete. The repair of this equipment 
during the winter months, under trained supervision, ac- 
companied by the special school courses, affords an op- 


portunity for training the personnel in a very satisfactory 


manner. 
As the training of the individual reaches certain ad- 
vanced stages he is given work in the Manufacturing 


Division where he takes an active part in the production 
work at the Arsenal. 

This company is the only one stationed at the Arsenal 
and a large amount of duty incident to the post necessarily 
falls upon the organization. This makes it impossible to 
give each member of the company special training at all 
times. 

During time of war the organization would accompany 
corps troops and provide repairs and maintenance to all 
Ordnance matériel falling within the elass allotted to 
Heavy Maintenance Companies. 

Training 

Owing to the large amount of special training necessary 
in the sehooling of enlisted men in this organization, an 
effort is made in securing to obtain 
only men who have served previously in line organizations. 
This eliminates the necessity of reeruit instruction and 
cives more time to Ordnance activities. 

During the school year from October to May, the men 
are given courses which provide a thorough grounding in 


replacement s 


Service Club, 33rd Ordnance Company, Rock Island Arsenal 


the fundamentals of Ordnance maintenance and repair, 

Definite courses are laid out and followed by the differ- 
ent sections throughout the school year. Each 
spends an hour and a quarter each day in the class room 
under competent instructors who are specialists in their 


section 


departments at the Arsenal. 
Members of the Automotive Section are given a com- 
plete course covering engines, transmissions, ¢lutches, 











re” >. 
_ 
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at AB: 


tracks, ete., giving in detail the standard methods of over- 
hauling and repairing of the various Ordnance vehicles 
which they are required to maintain. 

The Artillery and Small Arms Sections pursue courses 
which take them through the details of maintenance and 
overhaul of all the artillery and small arms equipment 
that falls within the class of work assigned to Rock Island 
Arsenal in time of peace. 

The machinists are given a course in mathematies whieh 
is in fact an abbreviated course of that given machinists’ 
apprentices in the Manufacturing Division of the Arsenal. 
In addition to training in the reading of blue prints, 
laying out of various kinds of work, ete., they are in- 
structed in the use of all the machine tools which are a 
part of the company equipment. 

The blacksmiths and 
forging and in welding, with acetylene toreh, of various 
kinds of 
repair with which they may come in eontact. 

In the shop the Automotive Section is required to dis- 
tanks, ex- 
amination of all parts to deteet any defective or unserviee- 


welders are given instruction im 


metals as well as methods used in all types of 


assemble vehicles such as make a thorough 
able parts, secure replacements, reassemble the vehicle, and 


restore it to a serviceable condition. During overhaul of 
the vehicle, instruction is given concerning all important 
features, so that the men may become thoroughly ac- 
Inspectors from the Manufactur- 
pass 


wi yrk 


quainted with the work. 
ing Division inspect all work and each vehicle must 


the same inspection and test as that required of 


done by the Arsenal proper. 


















Annual Report of the Chief of 
Ordnance 


Part | 


By 


MAJ. GEN. C. 


C WILLIAMS 


Chief of Ordnance 


HE following is a report of the principal opera- 
tions of the Ordnance Department during the fiscal 


T 


year ended June 30, 1924, under the following 
headings: 

Personnel. 

Training Projects. 

Industrial War Plans. 

War Reserves. 

Experimental and Development Work and Manufae- 


ture of New Matériel. 
Research and Ballisties. 
Supply and Maintenance of Matériel. 
Salvage. 
Repairs and Improvements. 


Personnel 


On 30, 1923, the com- 
missioned strength was 294; on June 30, 1924, the total 
which included 204 the De- 
partment, 17 detailed in the Department, and retired 
officers called to active duty. The total authorized num- 
ber for the fiscal year 1924 was 300, of which 245 were 
for Ordnance branch duty and 55 for non-braneh duty. 


Commissioned Personnel. June 


was 303, commissioned in 
9 


The increased activities of the National Guard, Or- 
ganized Reserves, and Ordnance District Offices are 
sources of increased demand for trained personnel. The 


demand for trained personnel for this class of work will 
be greater during the fiscal year 1925. the fiseal 
year 1923 there were many retirements and separations 
from the service, due primarily to the operations of the 
act of June 30, 1922. The lost have 
placed by transfers and details from other branches, and 
ordnance 


In 


number been re- 


these replacements must be trained in work. 
This, therefore, decreases by a corresponding number the 
trained personnel available for this work and for other 
D. 0. L. activities. 

In the event of the duties of 
will, in a great majority of cases, be confined to strictly 
ordnance work. 


war ordnance officers 
The peace-time training of these officers, 
therefore, should be alone ordnanee lines. In order that 
such training may be given, an ample allotment of of- 
ficers should be provided each year for duty at arse- 
nals, depots, and proving grounds having the necessary 
training facilities. authorized for 

The 300 of- 


until 


The number of officers 
these establishments has been insufficient. 
sufficient 
they all have received ordnance training and have all 
become available and qualified for any assignment. 
It was Department 


ficers so authorized can not be considered 


impossible for the Ordnance to 


place a sufficient number of officers on duty with troops 
to comply with provisions of the National Defense Act, 
due to the fact that too few of the duties performed by 


661 


this considered 


The recent change in the law which per- 


ot 


troops. 


officers 
with 


Department were 


duty 


as 


mits exceptions to be made in the case of officers of the 
Ordnance Department, so far as duty with troops is con- 
will of 
accordingly materially improve conditions. 

On June 30, 1923, there 
warrant officers serving with the Ordnance Department. 


cerned, result in less changes assignments and 


Warrant O flice rs. were 55 


On June 30, 1924, the number was 55. 
Enlisted Pe rsonnel, The actual enlisted strength on 
June 30, 1923, was 2,243; the authorized strength was 


On June 30, 1924, 
and the authorized strength 
considered sufficient to 
Approximately all 


2,355, including 48 Philippine Scouts. 
») ) 


the actual strength was 2,362, 
2,385. This 


meet the needs of this Department. 


Was number is not 


ordnance companies are organized at reduced strength 
in order to furnish the personnel required by Corps 
Areas, Departments, and exempted stations. 

Ordnance Reserve Corps. On June 30, 1923, there 
were 2,461 Ordnance Reserve Officers. On June 30, 1924, 
there were 2,107; a net loss of 354 reserve officers. This 
loss is due to the expiration of the five-year period. The 
largest part of this loss was in the case of those com 
missioned from officers’ training schools after the Ar 
mistice, and without actual service as officers. The 


losses which oceurred after April, 1924, have been more 
than balanced by gains after that date. 

Each the B. A. 
signed specific duties in case of eall to active service in 
notified. 


reserve officer of Group has been as 


and has been 


an emergency, SO 
Training Projects 
The Ordnance School. Instructions proceeded satislae 


torily throughout the year. Course I, normally the first 


vear, consists of an engineering course embracing theory 
of elasticity, heat engineering, advanced mathematics, 
chemistry of powders and explosives, power laboratory, 
and machine tool 
Course II, normally the second year, is essentially 
at the Watertown Ar 


senal, embracing arsenal administration, shop manage 


ordnance engineering, preliminary 
work. 
a practical course of instruction 
ment, pyrometry, metallurgical chemistry, matalograph, 


testing materials, pattern making, foundry practice, in 


cluding melting of metals, machine shop work, including 
ot and 


Other courses provided are 


operation machines, assembling, forging black 


smithing. as follows: re- 


search courses, special courses, post graduate courses, and 


National Guard and Reserve Officers’ courses. During 


the year the number of officers completing the courses 
were as follows: Course I, 16; Course II, 20; Special 
Courses, Post Graduate Courses, 2. 


Ordnance Specialists School. This school is loeated at 
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the Raritan Arsenal. The general object of the school 
is to train officers and enlisted men in the duties which 
they may be expected to perform in that section of the 
Ordnance Department known as *‘Ordnance Field Serv- 
ice.’’ Courses for enlisted men are conducted for ma- 
chinists, machine operators, blacksmiths, welders, wood- 
workers, electricians, artillery-mechanies, armorers, 
leather-workers, auto mechanics, and tractor mechanies. 
Advanced courses are provided for advanced specialists. 
During the year 48 enlisted men of the Ordnance De- 
partment attended this school. No officers attended the 
school. 

General Service Schools. Four officers attended the 
Command and General Staff School during the year; 
one a distinguished graduate and the other graduates. 
Four officers were graduates from the Army War Col- 
lege upon the completion of the 1923-24 course. 

Special Service Schools. One officer pursued the Ad- 
vanced Course at the Infantry School; one pursued the 
course at the Air Service Engineer School at Dayton, 
Ohio, and two officers pursued the course at the Ad- 
vanced Flying School of the Air Service at Brooks Field, 
Texas; a total of four officers, as compared with the same 
number attending Special Service Schools of other 
branches during the fiseal year 1925. 

Post Graduate One officer pursued a special 
course of ballistics at the University of Chicago, and 


Courses. 


one pursued a special course of accoustics at the Universi- 
ty of lowa. These afford an excellent means 
ot advanced specialization in particular phases of ord- 


courses 


nance work. 


Commercial Organizations. One officer has been de- 
tailed at the plant of the Holt Manufacturing Com- 
pany, Stockton, California. Details of this nature are 
not only valuable to the officers concerned and to the 
Ordnance Department, but also tend to interest the 


manufacturing establishments in ordnance problems and 
to bring them in eloser touch with the Department. 

Reserve Officers Training Corps. Units are maintained 
at the Massachusetts Institute of Technology, Yale Uni- 
versity, Cornell University, Georgia School of Technology, 
University of Michigan, University of Cincinnati, Uni- 
versity of Wisconsin, and University of California. The 
final enrollment in the advanced course was 545, as com- 
pared with 255 for the preceding year. 

The R. O. T. C. Camp is conducted at Aberdeen Provy- 
ing Ground, Md. The camp was attended by 123 stu- 
dents last year, and 159 students in 1924. It is strong- 
ly recommended that the policy be continued of holding 
the camp for all Ordnance Units (University of Cali- 
fornia excepted) at Aberdeen Proving Ground. The 
wide variety of proof, test, and other engineering work 


conducted at that station affords an excellent oppor- 
tunity for training of this nature. 
Reserve Officers Training. Due to lack of funds Ord- 


nance Reserve Officers of the B. A. Group could not be 
called to active duty except in extremely limited numbers. 
Twenty-six Ordnance Reserve Officers voluntarily attend- 
ed a three-days course of active duty without pay and 
allowances at Raritan Arsenal. Sixty Ordnance Reserve 
Officers of the B. A. Group assigned to procurement dis- 
tricts were trained at ordnance establishments under the 
made the Assistant War for 


allotment Secretary of 


training of reserve officers assigned to procurement duty. 
A limited number of otficers were called to active duty 
Are: 


funds were authorized for training reserve officers as- 


at camps by Corps Commanders. However, no 
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signed to the office of the Chief of Ordnance or to ar- 
senals, proving grounds, or depots. The lack of funds 
for this training was keenly felt by the Ordnance De- 
partment and by the reserve officers with these assign- 
ments. 

Civilian Personnel. The average number of eivilian em- 
ployees in the office of the Chief of Ordnance during the 
year was 241, a slight inerease over the preceding year, 
which was due to the retransfer of certain portions of 
the designing work to this office, made possible by the 
increased expenditure for this purpose authorized by 
Congress. This retransfer permits of more satisfactory 
and efficient coordination of the work. The number of 
employees in the field was reduced during the year from 
6,121 to 4,308. The total number of employees has been 
reduced from 80,237, at the time of the Armistice, to 
4,548. 


Industrial War Planning 


We are only half prepared for war if 
plans alone are developed. Plans the and 
efficient war-time utilization of industry from an im- 
portant phase of war planning; in fact, such planning 


man-power 


for prompt 


is peculiarly a necessity for supply branches if the war- 
time mission of providing the troops with what they 
need in sufficient quantity and at the time needed is to 
be fulfilled. 

As noted in previous reports, the Ordnance Depart- 
ment has been giving considerable attention to indus- 
trial plans. 
decentralized contact 


The district system, devised to permit of 
with industry in the interest of 
planning in time of peace and control of produetion in 
time of war, has been fully developed. All of the four- 
teen districts called for in the project have been estab- 
lished. 

At present, the districts are negotiating with manufae- 
view to definite orders for ordnance ma- 
The Ordnance De- 


partment is devoting considerable time and energy to the 


turers with a 
tériel to be delivered in time of war. 


supply of information to the manufacturers cooperating 
in this work, and that each 
commercial firm scheduled to produce war matériel will 


there is reason to believe 
prepare a war plan, at some expense to itself, which will 
provide the Government, at little cost, adequate munitions 
production plans to be put in effect in time of war. It 
is pertinent to remark in passing that, since munitions 
supply exercises such an important influence on the out- 
come of modern wars, plans of this type, if carried to 
their logical conclusion, can not fail to reduce the proba- 
bilities of war, or to shorten the combat in case war be- 
comes the last resort. 
Munitions plans can not 
have been engaged on this work for two years and it 1s 


be developed quickly. We 


expected that at least three years more will be required 
for their full developmnt. 


— 


War Reserves 


Regardless of industrial war plans, 


the perfection of 
time is required to fabricate munitions, and there will 
always exist for several months at the outset of a war 
the 
stocks are on hand in the depots to bridge the gap be- 
tween demand and supply. These stocks we 


recognize as the essential war reserves. 


a dearth of instruments of war, unless sufficient 
necessary 
Any munitions 
program must promise war reserves behind which the 


forces of industry may deploy in an orderly manner. Con- 
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eress recognized the principle of war reserves in the 
5 . > . 
appropriation act Lor 1924, using the following words: 

‘‘Under the authorization contained in this 
act, no issue of reserves or equipment shall be 
made where such issues would impair the re- 
serves held by the War Department for two field 
armies, or one million men.’’ 


This provision protects the reserves for two field armies 
from depletion by issue, However, the very serious prob- 
lem of maintenance still confronts the Ordnance Depart- 
ment. Funds are necessary to keep the authorized reserves 
in serviceable condition and to replace the deterioration 
of perishable articles. A program covering the funds for 
these purposes over a twenty-year period is in course 
of preparation and will be submitted, on completion, to 
the War Department with recommendation that Congress 
be asked to provide the sums necessary to maintain rea- 
The War Department, since 
the close of the fiscal year, has approved the above-men- 


sonable munitions reserves. 


tioned program. 


Experimental and Development Work and Manufacture 
of New Materiel 


Immediately after the approval of the Caliber Board 
Program for the development of artillery and automotive 
matériel, the Department undertook the re-design of prac- 
tically all its matériel. 
ing the past years, the program has been finally con- 


On account of lack of funds dur- 


tracted to cover reasonably well only infantry, pack and 
the 
matériel, and one type ef tank. 

The Department now finds itself unable to carry out 
the contracted during the fiscal 
year to an effective degree. New designs of matériel are 
ready for production of pilots, but funds are not avail- 


divisional matériel, smallest caliber of antiaireraft 


even program coming 


able for their completion. This will delay development 
work on all present projects, and carry over beyond the 
fiseal year 1925 work which might, with ease, have been 


At the 


number 


completed during that time were funds available. 
same time, the Department has a considerable 
of other suspended projects which have been partially 
completed, or partly tested, and in which it is impossible 
to carry the test to conelusion and to correct mechanical 
defects. 

The Department has now been working on the pro- 
gram for five years and can see no prospect of develop- 
ing for the service and getting certain of the 
under the limited ready tor production with- 
out substantial the Work 


which could, with a larger organization, be undertaken 


designs 
program 
increases in funds available. 
in one year, is now requiring three years to complete. 

Rifle 8. 


ice rifles 


Seven thousand, five hundred and forty-five serv- 
were manufactured the Four 
thousand, six hundred and thirty aiming devices, model 
of 1923, were manufactured 

Orders for the gallery practice rifle, caliber .22, model of 
1922, amounting to 3,300 were placed at the Springfield 


during year. 


for issue to the service. 


Armory during the year, but production was not begun 
because of certain changes in design found necessary. 
Machin. There is a requirement from the Air 
Service for 250 caliber .50 Browning aireraft machine 
guns, model of 1921, of which 106 have been manufac- 
tured. Fifty of these guns are being delivered by the 
Colt Patent Fire Arms Manufacturing Company at the 
present time and will be forwarded to the designated 
Three hundred and fifty Browning 


Guns. 


Air Service stations. 





Aireraft machine guns, caliber .30, model of 1919, were 
completed by the Colt Company and delivered. Of these, 
50 are for the Army and the remainder for the Navy. 
Twenty Browning water-cooled machine guns, caliber .50, 
have been completed by the Colt Company and accepted 
by this Department. The Ordnance Department has de 
veloped and submitted to the Air Service a magazine for 
machine gun, model 
The Air Service 


magazine, and 


the caliber .30 Browning aircraft 
of 1919, to make this gun flexible. 
made preliminary tests of this 
quested a number for further service tests; 
under manufacture. 


has 
has re- 
these are 
now 
Rifles. The 20 Thomp 
manufacture by the Auto- 


Automatic and Semi-Automatic 


automatic rifles, under 


Ordnance Company, for delivery to the Ordnance De- 


son 


partment for service tests, have not yet been completed; 


two of these rifles have been delivered. Twenty-four 
Garand semi-automatic rifles have been manufactured by 
the Ordnance Department and are now undergoing tests 
preliminary to test by the using services. The design 
of the Pedersen semi-automatic rifle has been completed 
at the Springfield Armory and production of a working 
model is being inaugurated. 

Machine Rifles. The production of 450 Browning ma 
chine rifles, at the Springfield Armory, for use by the 
Cavalry, has been delayed pending approval of a suit- 
able type of stock rest and bipod. Designs of these two 
items have been approved, and orders for their manu- 
facture have been plaed with the Springfield Armory. 
The Colt Patent Fire Arms Manutfae 


turing Company has developed and manufactured 


37-mm. Guns. 
two 
37-mm. automatic aircraft one having a muzzle 
velocity of 1,350 f.s., the other 2,000 f.s. Preliminary 
these indicate their suitability Air 
Service use. In addition, the Ordnance Department has 
completed the design of, and now has under manutfac- 


muzzle 


guns, 


tests of guns for 


ture, 37-mm. automatic aireraft having a 
velocity of 2,000 f.s. 

Pistols. Under contract with the Colt Patent Fire Arms 
Manufacturing Company, 10,000 modified automatic 


1911, were delivered during the 


gun, 


tols, ealiber .45, model of 


vear. 

Small Arms Ammunition. The principal items of small 
arms ammunition manufacture during the year were 
3,428,090 cartridges, caliber .30, Ball, National Match; 
709,000 cartridges, caliber .45, Ball, National Match; 
1,453,381 eartridges, caliber .30, Tracer; 232,710 eart 


caliber .50, Armor-Piereing. 
continued 


ridges, 


Experimental work has _ been during the 


the 
caliber .50 tracer ammunition, and while the final type of 


year on development of suitable ealiber .30 and 


neither has been evolved, a satisfactory eartridge has 


tracer ammunition is under 
manufacture 1924 National Mateh 
munition has the best of all ammunition 
yet produced; it is very accurate and has an extremely 


made, and ealiber .30 
The 


proved to be 


been 


ior issue. am 


long range. 

Pack Howitzer Matériel 
the 
pilot pack howitzer matériel, model of 


Satisfactory progress hi 
construction and test of 
1923-E, Type B, 
referred to in my last annual report. The tests to date 
indieate that this 6-pack, 9,000-yard weapon is a prac- 
tical type, since all of the loads are within the weight 
packed with facility. 


, 
is been 


made during year in the 


limit of 225 pounds, and can be 
The earriage can also be transported on its wheels, when 
It is purposed to send this pilot to the Field 


that 


desired. 
Artillery for trial as soon as possible, in order 
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early decision may: be made as to the next step in this 
important development project. Negotiations for the 
purchase of a foreign sample of long-range pack matériel 
were abandoned when it became evident that the price 
quoted by the manufacturer was unreasonably high. 

Divisional Artillery. The Field Artillery Board has 
completed comparative tests of the two types of car- 
riages for the new long range 75-mm. gun, namely, the 
model of 1920 split-trail carriage, and the model of 1921 
box-trai] carriage. Due to excessive weight and the com- 
plications incident to make the carriage interchangeable 
for mounting either the 75-mm. gun or the 105-mm. 
howitzer, and providing for an elevation of 80 degrees, 
the model of 1920 split-trail carriage has been eliminated 
from further consideration as a mount for the divisional 
gun. The model of 1921 carriage, however, proved very 
satisfactory as a type, but the question as to whether 
the divisional gun should be mounted on a split-trail, or 
a box-trail type of carriage has not yet been definitely 
determined, and can not be until after completion of the 
test of the split-trail 75-mm. gun carriage, model of 1923. 
This pilot has been designed to be comparable with the 
model of 1921 carriage as to weight, elevation, length of 
recoil, ete. The manufacture of this pilot has been eom- 
pleted and the Ordnance test is now in progress. 

The manufacture of a new 105-mm. bowitzer carriage 
of box-trail type, designated model of 1925-K, is in prog- 
ress. In the design of this carriage the independent line 
of sight system has been eliminated, and a maximum 
elevation of, 65 degrees is being provided, as desired by 
the Chief of Field Artillery. As in the case of the 
75-mm. gun, it has not been definitely settled whether the 
box-trail or the split-trail type of carriage will be adopt- 
ed for the 105-mm. howitzer, but it is expected to arrive 
at a decision after the 75-mm. carriage, model of 1923, 
and the 105-mm. howitzer carriage, model of 1925, have 
been compared in the test to be carried out by the Field 
Artillery Board. 

The Field Artillery Board has made a thorough test 
of the German 105-mm. howitzer matériel, and it is ex- 
pected to prepare some of this matériel for issue, if the 
recommendations of the Chief of Field Artillery shall be 
approved by the War Department. Before the 
German howitzers must be re-chambered to fit our serv- 
A general overhaul of the carriage will 
also be necessary. Plans are being made to carry out 
this work to the extent that funds become available from 


issue, 


ice ammunition. 


year to year. 

Corps Artillery. Satisfactory progress is being made 
at the Proving Ground in the test of the 4.7-inch gun 
carriage, model of 1921, and it is expected to deliver it 
in the early fall for test and eriticism by the Field 
Artillery Board. 

As originally designed the 155-mm. howitzer carriage 
was intended to mount the 155-mm. howitzer and the 
4.7-inch gun; but due to the interchangeable feature it 
proved entirely unsatisfactory as a gun carriage. As a 
howitzer carriage, there are certain features which re- 
quire improvement before it can be considered satisfac- 
tory. The Department has completed the preliminary 
test of this matériel and has turned over one unit to the 
Field Artillery Board, for test and criticism, with a view 
to obtaining suggestions for improvements which may be 
incorporated in a design of a new pilot under way, and 
which will be known as the 155-mm. howitzer carriage, 
model of 1925. The howitzer will be of the same power 


as that for the 1920 carriage, with maximum range of 


18,000 yards; the carriage will be designed for elevations 
up to 65 degrees. 

A transport wagon was provided with a model of 1920 
matériel, but was not found satisfactory as designed, 
After the elimination of the gun from this unit, it was 
decided to redesign the transport wagon so as to make it 
more suitable for the howitzer. Further will be 
earried on at the Proving Ground and, if results war- 
‘ant, will be continued by the Field Artillery Board. 
It is not desired to provide a transport wagon for the 
gun on the model of 1921 carriage, in view of the faet 
that the total weight, in the traveling position, is ap 
proximately 12,000 pounds; but. it may be desirable to 
have a transport wagon for the 155-mm. howitzer. 


tests 


Army Artillery. Minor modifications are being made 
from time to time in the 155-mm. gun—8-inch howitzer 
‘arriage, model 1921, and tests at the Proving Ground are 
It is expected to release this unit for 
transport 


being continued. 
service test during the coming year. A 
was provided for this unit, but was found unsatisfactory 
in certain respects when transferring the cannon to and 
The wagon will be modified and fur- 


wagon 


from the carriage. 
ther tests made at an early date. 

240-mm. Howitzer Matériel, Model of 191s. 
ect of utilizing the matériel in coast defenses having re- 
ceived the approval of the War Department, estimates 
for the required funds are now in course of preparation. 
As a result of experience in using two batteries of this 


The proj- 


matériel at Fort Bragg, the Field Artillery have sug- 
gested desirable modifications in the method of em- 
placing the matériel and of transporting it. This ma- 


tériel, originally designed in France, has been found very 
satisfactory as to type, but does not permit the best utili- 
zation of caterpillar tractors in emplacing. The 
sary changes in design will be worked out so that modifi- 


neces- 


cation may be promptly made in case of emergency. 

Caterpillar Adapters. A recommendation has been sub- 
mitted to the War Department that further development 
work to provide caterpillar adapters for the 155-mm. gun 
carriage and the 8-inch howitzer carriage be abandoned. 
This recommendation was based on the report of tests by 
the Coast Artillery and Field Artillery. In the case of 
the 155-mm. gun earriage it was found that mobility was 
not improved by the addition of adapters. In the case of 
the 8-inch howitzer carriage, it is the consensus of opinion 
that the expense of modifying all carriages in serviee 
would not be justified, in view of the unsatisfactory 
range of the howitzers, and of the fact that it is desired to 
substitute the 240-mm. howitzer for the 8-inch howitzer 
as soon as a suitable war reserve of ammunition for the 
former can be provided. 

155-mm. Trench Motar, Model of The 
ment has suspended tests of this matériel, and has turned 
it over to the Coast Artillery for trial before undertaking 


1920. Depart- 


further development. 

Panoramic Sights. Two types of mounting panoramic 
sign on 75-mm. gun, model of 1897, were tested by the 
Field Artillery Board during the year, and, based upon 
the criticism and recommendation of the Board, two 
other types are under construction; these should be ready 
for test in the near future. The Chief of Field Artillery 
is desirious of developing a type that can be applied to 
the model of 1897 carriage for the purpose of training 
personnel in the use of the panoramie sight. 

In accordance with the suggestions of the Field <Artil- 
lery Board, six azimuth instruments are being modified for 




















use as high-bursting ranging instruments. Efforts are 
being made to develop a durable carrying case for the 
French aiming circle, to replace the present types when 
existing stocks shall have been exhausted. Present types 
are not durable and do not properly protect the instru- 
ments. Two experimental types of aiming mirrors have 
been issued to the Coast Artillery for test. Three types of 
mechanically-operated flashlights were procured and sent 
to the Field Artillery Board for trial, but proved unsatis- 
factory. It is apparent that dependence must be placed 
on the battery type of flashlight. 

16-inch Gun Barbette Project. Six 16-ineh, 50-ealiber 
guns, on barbette carriages, were in process of erection 
during the fiseal year. This work is nearing completion 
and it is expected that these batteries will be turned over 
to the Coast Artillery early in the fiseal year 1925. On 
June 30, 1924, a total of twelve 16-inch barbette earri- 
ages had been completed and the remaining two under 
present orders were about 80 per cent completed. Eight 
Army 16-inch, 50-caliber guns, were manufactured for the 
first six carriages, thus providing two spare guns. Navy 16- 
inch, 50-caliber guns, made available as a result of the 
Treaty on Limitation of Armaments, will be mounted on 
the remaining carriages. ; 

10-inch Howitzer Carriages. The mounting of four 16- 
inch howitzers in seacoast defenses was nearly complete 
on June 30, 1924; it is expected that these howitzers will 
be turned over to the Coast Artillery sometime during 
the ensuing fiscal year. 

14-inch Railway Project. The pilot 14-inch railway 
mount, model of 1920, has been under test at the Aber- 
deen Proving Ground during the fiseal year. Firing 
from the mount have been completed, both from the 360 
degree platform and from the field platform. The tests 
indicated that the mount permitted of a very satisfactory 
rate of fire. This project will be continued during the 
coming fiseal year. 

3-inch Antiaircraft Gun Mount, Model of 1917 MI. One 
3-inch antiaircraft gun mount, model of 1917, was modified 
to overcome existing defects. The modified carriage was 
tested at the Aberdeen Proving Ground and found satis- 
factory for service. This carriage wili be ineluded in the 
list of standard matériel, and the new design will be used 
for future manufacture. 

12-inch Howitzer Railway Mount Project. The test of 
the 12-inch howitzer railway mount, designed to meet the 
Caliber Board requirements, has been continued at the 
Aberdeen Proving Ground, and is now nearing comple- 
tion. It is expected to ship the pilot gun and carriage 
to the Coast Artillery Board, for test, early in the com- 
ing fiseal year. 

Cannon. The following is a list of the new experimental 
guns and howitzers which were manufactured during the 
fiseal year: 


2.24-inch Infantry Mortar, Model of 1922. 
75-mm. Infantry Mortar, Model of 1922. 
37-mm. Gun, Model of 1923. 

75-mm. Pack Howitzer, Model of 1923. 
75-mm. Gun, Model of 1923. 
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75-mm. Gun, Model of 1920-MV-Auto-Frettage. 
3-ineh Antiaireraft Gun, Model of 1923. 
1.7-inch Gun, Model of 1922. 


All of these guns were mounted on suitable carriages 
and are undergoing tests at the Aberdeen Proving Ground. 
The des'gn of a 37-mm. 3,000 f. s., full automatic anti- 
aireraft gun was undertaken during the year. This de- 
sign has been approved, and the manufacture of a pilot 
weapon has been undertaken. 

Fire Control. A large program of experimental work 
in connection with the development of fire-control ap- 
paratus for long-range seacoast guns and for antiaircraft 
guns has been carried out during the present fiscal year, 
and considerable progress toward the solution of these 
problems has been made. A manufacturing order for 
20 Cloke plotting boards, a type recently recommended 
for adoption by the Coast Artillery, is nearing completion 
at the Frankford Arsenal, and these boards are now being 
shipped to the service. A number of 110-degree plotting 
boards have also becn completed during the year. A new 
type of panoramic telescope, designed for railway artil- 
lery, was manufactured, and tested by the service at Fort 
Monroe. 

Studies and experiments have been under way looking 
to the development of observation instruments to be used 
in aircraft in connection with mobile and fixed artillery. 

One of these is an airplane spotting instrument design- 
ed for use by an observer in an airplane or balloon to 
measure accurately the magnetic bearing of the point of 
impact of a projectile with reference to the target, these 
data, when obtained, to be signaled back to the batteries, 
and adjustment of fire made accordingly. The others are 
airplane observation instruments designed for use in air- 
plane to locate targets in unmapped areas, not visible 
from the gun battery. Still another is a balloon observa- 
tion instrument designed for the same use as the airplane 
instruments, but constructed along very different lines. 
Tests of these instruments have been made by the using 
services With the result that one of the airplane observa- 
tion instruments will be returned, after some modifications, 
to the service for further test. This instrument consists 
primarily of a telescope, recording mechanism, collective 
lens, and reflecting prisms, objectives and mirrors, and 
a ball-and-socket mount. 

On recommendation of the Chief of Coast Artillery, an 
observation telescope for antiaircraft artillery is being 
manufactured at the Frankford Arsenal. The character- 
isties of this telescope were decided upon after the Coast 
Artillery Board had tested a number of telescopes of 
British, French and German manufacture. 

Under date of January 15, 1924, The Adjutant General 
approved the recommendation of the Chief of Ordnance 
that the following matériel be declared obsolete: 


Azimuth Instruments, K. & E., with chests. 

Depression Position Finders, Type D, Model of 
1898, with chests, 

Plotting Boards, Field Artillery, Model of 
1910. 


(To be continued in March-April ARMY ORDNANCE) 
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early decision may be made as to the next step in this 
important development project. Negotiations for the 
purchase of a foreign sample of long-range pack matériel 
were abandoned when it became evident that the price 
quoted by the manufacturer was unreasonably high. 

Divisional Artillery. The Field Artillery Board has 
completed comparative tests of the two types of car- 
riages for the new long range 75-mm. gun, namely, the 
model of 1920 split-trail carriage, and the model of 1921 
box-trai] carriage. Due to excessive weight and the com- 
plications incident to make the carriage interchangeable 
for mounting either the 75-mm. gun or the 105-mm. 
howitzer, and providing for an elevation of 80 degrees, 
the model of 1920 split-trail carriage has been eliminated 
from further consideration as a mount for the divisional 
gun. The model of 1921 carriage, however, proved very 
satisfactory as a type, but the question as to whether 
the divisional gun should be mounted on a split-trail, or 
a box-trail type of carriage has not yet been definitely 
determined, and can not be until after completion of the 
test of the split-trail 75-mm. gun carriage, model of 1923. 
This pilot has been designed to be comparable with the 
model of 1921 carriage as to weight, elevation, length of 
recoil, ete. The manufacture of this pilot has been com- 
pleted and the Ordnance test is now in progress. 

The manufacture of a new 105-mm. bowitzer carriage 
of box-trail type, designated model of 1925-E, is in prog- 
ress. In the design of this carriage the independent line 
of sight system has been eliminated, and a maximum 
elevation of 65 degrees is being provided, as desired by 
the Chief of Field Artillery. As in the case of the 
75-mm. gun, it has not been definitely settled whether the 
box-trail or the split-trail type of carriage will be adopt- 
ed for the 105-mm. howitzer, but it is expected to arrive 
at a decision after the 75-mm. carriage, model of 1923, 
and the 105-mm. howitzer carriage, model of 1925, have 
been compared in the test to be carried out by the Field 
Artillery Board. 

The Field Artillery Board has made a thorough test 
of the German 105-mm. howitzer matériel, and it is ex- 
pected to prepare some of this matériel for issue, if the 
recommendations of, the Chief of Field Artillery shall be 
approved by the War Department. Before issue, the 
German howitzers must be re-chambered to fit our serv- 
A general overhaul of the carriage will 
also be necessary. Plans are being made to carry out 
this work to the extent that funds become available from 


ice ammunition. 


year to year. 

Corps Artillery. Satisfactory progress is being made 
at the Proving Ground in the test of the 4.7-inch gun 
carriage, model of 1921, and it is expected to deliver it 
in the early fall for test and criticism by the Field 
Artillery Board. 

As originally designed the 155-mm. howitzer carriage 
was intended to mount the 155-mm. howitzer and the 
4.7-inch gun; but due to the interchangeable feature it 
proved entirely unsatisfactory as a gun carriage. As a 
howitzer carriage, there are certain features which re- 
quire improvement before it can be considered satisfae- 
tory. The Department has completed the preliminary 
test of this matériel and has turned over one unit to the 
Field Artillery Board, for test and criticism, with a view 
to obtaining suggestions for improvements which may be 
incorporated in a design of a new pilot under way, and 
which will be known as the 155-mm. howitzer carriage, 
model of 1925. The howitzer will be of the same power 
as that for the 1920 carriage, with maximum range of 


18,000 yards; the carriage will be designed for elevations 
up to 65 degrees. 

A transport wagon was provided with a model of 1920 
matériel, but was not found satisfactory as designed, 
After the elimination of the gun from this unit, it was 
decided to redesign the transport wagon so as to make it 
more suitable for the howitzer. Further tests will be 
carried on at the Proving Ground and, if results war- 
rant, will be continued by the Field Artillery Board. 
It is not desired to provide a transport wagon for the 
gun on the model of 1921 carriage, in view of the fact 
that the total weight, in the traveling position, is ap 
proximately 12,000 pounds; but.it may be desirable to 
have a transport wagon for the 155-mm. howitzer. 

Army Artillery. Minor modifications are being made 
from time to time in the 155-mm. gun—8-inch howitzer 
varriage, model 1921, and tests at the Proving Ground are 
It is expected to release this unit for 
transport wagon 


being continued. 
service test during the coming year. A 
was provided for this unit, but was found unsatisfactory 
in certain respects when transferring the cannon to and 
from the carriage. The wagon will be modified and fur- 
ther tests made at an early date. 

240-mm. Howitzer Matériel, Model of 1918. 
ect of utilizing the matériel in coast defenses having re- 
ceived the approval of the War Department, estimates 
for the required funds are now in course of preparation. 
As a result of experience in using two batteries of this 

Fort Bragg, the Field Artillery have sug- 


The pro)- 


matériel at 


gested desirable modifications in the method of em- 
placing the matériel and of transporting it. This ma- 


tériel, originally designed in France, has been found very 
satisfactory as to type, but does not permit the best utili- 
zation of caterpillar tractors in emplacing. The 
sary changes in design will be worked out so that modifi- 


neces- 


cation may be promptly made in case of emergency. 

Caterpillar Adapters. A recommendation has been sub- 
mitted to the War Department that further development 
work to provide caterpillar adapters for the 155-mm. gun 
carriage and the 8-inch howitzer carriage be abandoned. 
This recommendation was based on the report of tests by 
the Coast Artillery and Field Artillery. In the case of 
the 155-mm. gun earriage it was found that mobility was 
not improved by the addition of adapters. In the case of 
the 8-inch howitzer carriage, it is the consensus of opinion 
that the expense of modifying all carriages in service 
would not be justified, in view of the unsatisfactory 
range of the howitzers, and of the fact that it is desired to 
substitute the 240-mm. howitzer for the 8-inch howitzer 
as soon as a suitable war reserve of ammunition for the 
former can be provided. 

155-mm. Trench Motar, Model of The Depart- 
ment has suspended tests of this matériel, and has turned 
it over to the Coast Artillery for trial before undertaking 


1920, 


further development. 
Two types of mounting panoramic 


Panoramic Sights. 
1897, were tested by the 


sign on 75-mm. gun, model of 
Field Artillery Board during the year, and, based upon 
the criticism and recommendation of the Board, two 
other types are under construction; these should be ready 
for test in the near future. The Chief of Field Artillery 
is desirious of developing a type that can be applied to 
the model of 1897 earriage for the purpose of training 
personnel in the use of the panoramic sight. 

In accordance with the suggestions of the Field Artil- 
lery Board, six azimuth instruments are being modified for 








ARMY ORDNANCE 





use as high-bursting ranging instruments. Efforts are 
being made to develop a durable earrying case for the 
French aiming cirele, to replace the present types when 
existing stocks shall have been exhausted. Present types 
are not durable and do not properly protect the instru- 
ments. Two experimental types of aiming mirrors have 
been issued to the Coast Artillery for test. Three types of 
mechanically-operated flashlights were procured and sent 
to the Field Artillery Board for trial, but proved unsatis- 
factory. It is apparent that dependence must be placed 
on the battery type of flashlight. 

16-inch Gun Barbette Project. Six 16-inch, 50-caliber 
guns, on barbette carriages, were in process of erection 
during the fiseal year. This work is nearing completion 
and it is expeeted that these batteries will be turned over 
to the Coast Artillery early in the fiseal year 1925. On 
June 30, 1924, a total of twelve 16-inch barbette carri- 
ages had been completed and the remaining two under 
present orders were about 80 per cent completed. Eight 
Army 16-inch, 50-caliber guns, were manufactured for the 
first six carriages, thus providing two spare guns. Navy 16- 
inch, 50-caliber guns, made available as a result of the 
Treaty on Limitation of Armaments, will be mounted on 
the remaining carriages. 

10-inch Howitzer Carriages. The mounting of four 16- 
inch howitzers in seacoast defenses was nearly complete 
on June 30, 1924; it is expeeted that these howitzers will 
be turned over to the Coast Artillery sometime during 
the ensuing fiscal year. 

14-inch Railway Project. The pilot 14-inch railway 
mount, model of 1920, has been under test at the Aber- 
deen Proving Ground during the fiseal year. Firing 
from the mount have been completed, both from the 360 
degree platform and from the field platform. The tests 
indicated that the mount permitted of a very satisfactory 
rate of fire. This project will be continued during the 
coming fiscal year. 

S-inch Antiaircraft Gun Mount, Model of 1917 MI. 
3-inch antiaireraft gun mount, model of 1917, was modified 


One 
to overcome existing defects. The modified carriage was 
tested at the Aberdeen Proving Ground and found satis- 
factory for service. This carriage will be ineluded in the 
list of standard matériel, and the new design will be used 
for future manufacture. 

12-inch Howitzer Railway Mount Project. The test of 
the 12-inch howitzer railway mount, designed to meet the 
Caliber Board requirements, has been continued at the 
Aberdeen Proving Ground, and is now nearing comple- 
tion. It is expected to ship the pilot gun and carriage 
to the Coast Artillery Board, for test, early in the com- 
ing fiseal year. 

Cannon. The following is a list of the new experimental 
guns and howitzers which were manufactured during the 
fiscal year: 


2.24-inch Infantry Mortar, Model of 1922. 
75-mm. Infantry Mortar, Model of 1922. 
37-mm. Gun, Model of 1923. 

75-mm. Pack Howitzer, Model of 1923. 
75-mm. Gun, Model of 1923. 
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75-mm. Gun, Model of 1920-MV-Auto-Frettage. 

3-inch Antiaireraft Gun, Model of 1923. 

4.7-inch Gun, Model of 1922. 

All of these guns were mounted on suitable carriages 
and are undergoing tests at the Aberdeen Proving Ground, 
The design of a 37-mm. 3,000 f. s., full automatic anti- 
aircraft gun was undertaken during the year. This de- 
sign has been approved, and the manufacture of a pilot 
weapon has been undertaken. 

A large program of experimental work 
in connection with the development of fire-control ap- 
paratus for long-range seacoast guns and for antiaircraft 


Fire Control. 


guns has been carried out during the present fiscal year, 


and considerable progress toward the solution of these 
problems has been made. A manufacturing order for 


20 Cloke plotting boards, a type recently recommended 
for adoption by the Coast Artillery, is nearing completion 
at the Frankford Arsenal, and these boards are now being 
A number of 110-degree plotting 
A new 


shipped to the service. 
boards have also becn completed during the year. 
type of panoramic telescope, designed for railway artil- 
lery, was manufactured, and tested by the service at Fort 
Monroe. 

Studies and experiments have been under way looking 
to the development of observation instruments to be used 
in aireraft in connection with mobile and fixed artillery. 

One of these is an airplane spotting instrument design- 
ed for use by an observer in an airplane or balloon to 
measure accurately the magnetic bearing of the point of 
impact of a projectile with reference to the target, these 
data, when obtained, to be signaled back to the batteries, 
and adjustment of fire made accordingly. The others are 
airplane observation instruments designed for use in alr- 
plane to locate targets in unmapped areas, not visible 
from the gun battery. Still another is a balloon observa- 
tion instrument designed for the same use as the airplane 
instruments, but constructed along very different lines. 
Tests of these instruments have been made by the using 
services with the result that one of the airplane observa- 
tion instruments will be returned, after some modifications, 
to the service for further test. This instrument consists 
primarily of a telescope, recording mechanism, collective 
lens, and reflecting prisms, objectives and mirrors, and 
a ball-and-socket mount. 

On recommendation of the Chief of Coast Artillery, an 
observation telescope for antiaircraft artillery is being 
manufactured at the Frankford Arsenal. The character- 
isties of this telescope were decided upon after the Coast 
Artillery Board had tested a number of 
British, French and German manufacture. 


telescopes of 


Under date of January 15, 1924, The Adjutant General 
approved the recommendation of the Chief of Ordnance 
that the following matériel be declared obsolete: 


Azimuth Instruments, K. & E., with chests. 
Depression Position Finders, Type D, Model of 


1898, with chests, 
Plotting Boards, Field Artillery, Model of 
1910. 


(To be continued in March-April ARMY ORDNANCE) 
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EXTRACTS FROM THE ANNUAL REPORT, 1924, OF THE CHIEF, NAVY BUREAU OF ORDNANCE 


follows: The Navy of the United States should be 

maintained in sufficient strength to support its 
policies and its commerce and to guard its continental 
and overseas possessions. 

The general naval policy which has been adopted is: 
To create, maintain, and operate a Navy second to none 
and in conformity with the ratios for capital ships es- 
tablished by the treaty for limitation of naval armaments. 

Conforming to the above policies, it has been the de- 
sire and effort of the Bureau of Ordnance to expend its 
appropriations for: (a) Maintenance of the fleet; (b) 
Research and development of new ideas and materials; 
(ec) Care of reserve stocks of matériel on hand and the 
supplying of any deficiency in these stocks; and (d) 
Maintenance of necessary ordnance stations. Any ex- 
penditures found not to be directed along these lines have 
been considered unnecessary and have been eliminated as 


T ton fundamental naval policy as adopted is as 


discovered. 

Subsequent to the World War the work of reduction in 
expense was begun, and as a result of the Administra- 
tion’s policy of retrenchment there is concerted effort 
for economy of operation and consequently a much 
stricter supervision over all activities. In 1915 the main 
working appropriation of the bureau, ‘‘Ordnance and 
ordnance stores,’’ amounted to $5,800,000. On the Ist 
of July, 1924, the average wage of employees was ap- 
proximately 165 per cent of what it was in 1915. The 
cost of material has increased proportionately. There 
are now more naval vessels in commission than there 
were in 1915. The stock of reserve material requiring 
eare and attention on hand at the present time is sev- 
eral times as great as it was in 1915. Notwithstanding 
these increases in the cost of labor and material and the 
greater amount of work to be done at the present time, 
the present appropriation has only increased 55 per cent. 
In other words, there has been an increased economy of 
operation. This is further evidenced by the appended 
table, giving the number of employees at the Naval Gun 
Factory, which indicates that in 1924 there were less 
employees at this establishment than there have been 
at any time since 1905: 


Year Employees 
SUE ccusbisseieuigiin nr ioianesaschairsiniectrinsinhanianinarannonaniaiiaiae 3,805 
TT 3,397 
BEEN  Ghitenesacsbinenineeunnngianeamnnnniiies 3,495 
DEED cthvhniinitinmienieinaneammmmnuiEne: 10,986 
LLL STL LI ae 2,239 


AIRPLANE CATAPULT 


A new type of airplane catapult has been developed 
conjointly by the Bureau of Ordnance, Bureau of Aero- 
nauties, and Bureau of Construction and Repair. 


Smoke- 
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less powder is used as the propellant in the new type of 
catapult and most excellent results have been obtained. 
By using this type, a more reliable catapult has been 
obtained, and the use of compressed air with its cumber- 
some and expensive compressing machinery has been ob- 
viated. Incidentally, the design has been simplified and 
the general arrangement made very much better for in- 
stallation on board ship. 


Aircrart FLoat LIiGuts 

An aireraft float light, which is designed to ignite on 
hitting the water or the ground and which is used for 
illuminating the place of landing at night and for the 
purpose of determining the drift of aircraft, has beea 
developed by the bureau. A number of these float lights 
were made to be used by the Shenandoah on its proposed 
polar flight and a number were also manufactured and 
supplied to the Air Service of the Army for use in con- 
nection with the Army round-the-world flight. The bu- 
reay’s information indicates that this development has 
proved successful for the purpose intended. 


REPEAL OF APPROPRIATION FOR GUN ELEVATION 

The last session of Congress repealed the appropriation 
of $6,500,000 made available by the third deficiency act, 
approved March 4, 1923, for the purpose of increasing the 
elevation of turret guns of 13 battleships. None of this 
money had been expended for the reasons set forth in the 
Annual Report of the Secretary of the Navy for the fiscal 
year 1923. Through the development of the airplane it 
has been found practicable to conduct firing at ranges 
far in excess of ranges now obtaining on 13 of our 18 
battleships. However, it will be impossible to take ad- 
vantage of this recent development on any but 5 of our 
most recent battleships owing to the fact that the ap- 
propriation for increasing gun elevation of the remaining 
13 ships has been repealed. 


OBSOLETE PROJECTILES 


During the fiscal year the bureau has caused a com- 
plete survey, inventory, and invoice of all stocks of re- 
serve material held in store. As a result of this survey 
and the scrapping of naval vessals required under the 
treaty for limitation of armaments, it was found that 
there was on hand a large amount of useless and obsolete 
material. Such of this material as could be safely and 
advantageously disposed of was sold at public auction. 
That which could not be sold was otherwise disposed of. 


TECHNICAL FORCE 


The bureau’s technical force for the past year has been 
engaged in investigation of items of major importance. 
Designs for new construction, either recommended to 
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Congress or contemplated for the future, have been 
studied. With the small technical force available only 
the most urgent designs can be considered. 

The matter of the employment of adequate technical 
personnel cannot be given consideration. 
Design work may be considered to bear but little rela- 
tion to manufacture and repair work at times when little 
manufacture and repair work is being undertaken. How- 
ever, in the opinion of the bureau it is of paramount 
importance that research and development be kept well 
in hand and designs for future material be kept up to a 
point where production may be begun at any time. If 
the Nation should suddenly be confronted with an emer- 
gency, new vessels and new equipment will be required 
and the designs for such should be prepared in advance 
in order that there may be no costly and serious delays. 

The activities of the inspection foree for the year 
June 30, 1924, have been carried on by a con- 
decreasing personnel. At every opportunity the 
bureau has consolidated its inspection offices with other 
bureaus, has closed offices and has reduced personnel in 
order to meet requirements of the situation and to con- 
serve public funds. The appended table will give a com- 
parison as to the personnel employed on the Ist of 
July, 1924. 


too serious 


ending 
stantly 


1923 1924 
Officer personnel Nimans wanna 24 21 
Civilian personnel aiata ip eeeinarchaneainioracnici aati eaa 46 29 


The work performed by the clerical, technical, and 
inspection force has been entirely satisfactory, and it is 
felt that a public acknowledgement of this fact is due 
to these employees. The bureau desires to express its 
keen appreciation for the loyal, painstaking, and effi- 


cient support of these employees. 


PATENTS 
During the past year the patent section of the bureau 
has been aetively engaged in prosecuting the numerous 
patent applications for the different bureaus of the Navy 
there 91 under 
allowed 


are cases 


have 


and at 
prosecution, Thirty applications 
within the past year and approximately 20 applications 


Department present 


been 


were filed during the year. 

A large part of the time of the patent section was also 
devoted to assisting the Department of Justice in prose- 
cuting several interferences for the benefit of the Navy 
Department. One of these interferences, namely, Harri- 
son v. Browne, went to final hearing and a decision was 
rendered giving Browne, assignee to the Navy Depart- 
ment, all of the broad counts in issue. An appeal is being 
taken in the more specific counts. 

Numerous investigations have been made regarding the 
patentability and infringement of devices and 
construction for this and other bureaus. 


various 


Suppiy OF ORDNANCE MATERIAL 

Following the winter maneuvers of 1924, the efficacy 
of the supply of ordnance material to the fleet was in- 
vestigated. This investigation showed allowances, in the 
main, to be adequate and replenishment of consumed ma- 
terial to be expeditous in so far as it related to this 
burean. 

Ordnance allowance lists have been kept up to date to 
include material required by the latest developments and 
practices, 

SPECIFICATIONS 


amount of work on specifications has been ac- 


A large 
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complished by the bureau during the past year. With 
the establishment of Federal specifications it has been 
necessary to revise Navy Department leaflet specifica- 
tions or to prepare new specifications. The value of the 
work of the Federal Specification Board is daily becom- 
ing more apparent. In no case have the Federal specifi- 
cations covering material in which the bureau is inter- 
ested been other than satisfactory. 


MACHINERY 


The bureau has been able to effect economies for other 
bureaus by transferring surplus machinery and machine 
tools from the supply on hand at the naval ordnance 
plant, South Charleston, W. Va., to those bureaus. The 
equipment of other ordnance plants has likewise been 
improved by this method without expenditure of funds. 


SMALL ARMS AND MACHINE GUNS 


The work of reclaiming and returning to service small 
arms and landing-force material is being proceeded with 
at the naval operating base, Hampton Roads, Va., and 
at the navy yard, Mare Island, Calif. 

Barrie Towine TarGets 

During the fiscal year 13 battle targets have been sur- 
veyed and condemned; 8 new targets have been construct- 
Tests with high-speed tow- 
ing target have been conducted, but have not been sue- 


ed and are now in service. 


cessful. 
GUNS 
The regunning program has been closely followed. Two 
capital ships have been regunned during the past fiscal 
The guns removed from 
returned to the Naval Gun Factory and 
them has been started. 


ships have been 
work on relining 


vear. these 


Manufacture of 5-inch guns for aireraft carriers has 
progressed satisfactorily. 

The 8-inch guns for aireraft carriers are being manu 
factured by the Naval Gun Factory and the Watervliet 
Arsenal. 
in the near future. 


The first of these guns will be ready for proof 


Turret INSTALLATIONS 


All turret material for the Colorado and West Virginia 
and 
of airplane carriers have been completed and produe- 


has been installed tested. Designs for the turrets 


tion is being proceeded with. 
BroapsipE Gun Mounts 


of 5-inch broadside gun mounts are under 
three 


A number 
manufacture for installation on airplane carriers; 


of them have been completed and tested. 
MINES 


In general, the only work done in connection with 
mines has been of an experimental nature, looking toward 
the development of material. 

Mining practices by the forces afloat have been grad- 
ually extended in scope with the result that the bureau 
is now receiving helpful suggestions in connection with 
future design. 

During the year all submarine net material has been 
assembled, overhauled and distributed to points of stow- 
age. 


AIRCRAFT ORDNANCE 


Steps toward equipment of new aireraft have been 
taken and contracts have been let for the manufacture 
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of ordnance material for planes building. Orders have 
been placed for the manufacture of a number of bombs 
for stock as well as service allowance for airplane ear- 
riers. 

Improvements in target material have been made and 
improved types of towing sleeves, together with reels and 
release mechanisms, have been acquired. 


Fire ContTROL 


During the fiscal year 1924, the bureau has been com- 
pleting fire-control equipment for 3 battleships of the 
Colorado class, 6 light cruisers, and 12 destroyers. The 
installation of this equipment on all vessels will be com- 
pleted as soon as practicable. 

Orders have been placed for the fire-control systems 
of the main batteries of the Lexington and Saratoga 
and delivery will be made in time for installation in 
order that the vessels may be completed according to 
schedule. 

Efforts have been made to improve the installations 
in service and to maintain an adequate supply of spare 
parts for keeping the equipment in efficient condition. 

During the World War the optical industry of the 
country was expanded and developed to a very much 
higher standard than existed prior to the war, and this 
fact, together with rigid specifications and inspection, 
enables the bureau to advocate the policy of purchas- 
ing all high grade optical instruments in this country. 

The bureau has endeavored to supply new construc- 
tion with the most modern and efficient systems of fire 
control obtainable. In designing and purchasing this 
material, the bureau has utilized the experiences of the 
last war. 

TORPEDOES 

All torpedo manufacture has been confined to the naval 
torpedo station, Newport, R. I. The naval torpedo fac- 
tory at Alexandria, Va., is used only for the purpose 
of stowing inactive torpedoes. Only a small number 
of employees are engaged in Alexandria and they are 
only utilized for the purpose of eare and preservation 
and overhaul of torpedoes in storage at that place. 

Plans have been completed for the modernization of 
all torpedoes in the service requiring it, and the torpedo 
station at Newport has been given orders to start the 
work, which will be continued as rapidly as funds are 
available. The bureau considers this project to be of 
major importance and will prosecute it vigorously. 

POWDER 

During the year there have been manufactured 1,444,- 
470 pounds of powder, an amount just sufficient to take 
eare of target practice requirements of the fleet. All 
powder has been manufactured at the naval powder fac- 
tory, Indian Head, Md. The amount manufactured per- 
mits production at Indian Head of a small daily output, 
which, in addition to supplying the needs of the service, 
serves to keep the machinery in an operating state and 


to maintain a nucleus of manufacturing organization. 


ARMOR 


No armor has been manufactured during the fiscal 
year. All armor not required for the use of the Navy 
or other governmental departments has been disposed of. 

The naval ordnance plant at South Charleston, W. Va., 
has been in an inoperative status and the only work 
done has been confined to necessary upkeep at that sta- 
tion. 


EXPERIMENTAL 


Experimental work has been continued at the proving 
ground, powder factory, torpedo station, Naval Gun Fae- 
tory, and naval laboratory to the fullest extent of avail- 
able funds. Other governmental agencies, such as the 
Bureau of Standards, Bureau of Mines, and Chemical 
Warfare Service, have assisted in experimentation. A 
number of commercial firms’ civilian experts have been 
employed for research work in laboratories better equip- 
ped for certain specific processes than laboratories owned 
and operated by the Government. 

Investigations have been conducted in new high ex- 
plosives and propellant powders, both for guns and tor- 
pedo tubes, various types of projectiles, torpedo firing 
mechanism, torpedo power plants, fuzes, bombs, and pyro- 


technie signals. 
SreciAL Boarp GN NAVAL ORDNANCE 


The special board on naval ordnanee has examined 
and reperted on numerous inventions relating to guns, 
mines, fuzes, torpedoes, and other devices submitted to 
the bureau. A few of these have been found to be use- 
ful. Eneouragement has been given to individuals to 
present their devices for examination in order that the 
bureau may be kept in touch with the inventive genius 
of the country. 

The board has carefully analyzed, with particular ref- 
erence to matters connected with ordnance material, the 
firings of batteries of new and regunned ships, with 
various target practices which have been fired and the 
various ordnance and gunnery data especially collected 
by the ileet. 

The bureau has cooperated closely with the Ordnance 
Department of the Army and periodic meetings of the 
special board and Army technical staff are had in order 
that each may have close touch with what the other is 
engaged in. Useless duplication is prevented in this 


way. 
NavaL Gun Factory 


Due to improvements in management and equipment, 
marked economies have been accomplished in the forge 
and foundry work at the Naval Gun Factory. In sev- 
eral cases the cost of finished products has been re- 
duced in price by approximately 25 per cent. 

The work done by the physical laboratory in testing 
material and in maintaining a high standard of exeel- 
lence in raw materials has resulted in greatly reduc- 
ing rejections of finished material. This has resulted 
in economy and rapidity of production. 

The optical shop has done excellent work by improv- 
ing and simplifying many types of optical instruments 
important to the accuracy of gun fire. Improvements 
have also been made in method of manufacture and in 
testing raw material. 

During the past year the planning division has sub- 
mitted estimates on work amounting to $1,871,475. The 
final costs were less than the estimates by about six- 
tenths of 1 per cent. This reflects great accuracy in es- 
timates at the gun factory and also reflects credit on 
the shops to produce the material in accordance with 
estimates made before manufacture is begun. 

A fire-control school was established at the Naval 
Gun Factory during the latter part of the fiscal year. 
The school is now in operation and the bureau feels 
confident that its value to the service will be great. 
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NavaL Powper Factory 


During the year, 1,444,470 pounds of powder were 
manufactured at the powder factory. The cost of pow- 
der was somewhat increased owing to the small quan- 
tity produced. 

Experimental work has been conducted at the labora- 
tory of the powder factory in connection with sur- 
veillance of various explosives under atmospherie and 
varying temperature conditions. Many new explosives 
were analyzed and tested and a number of new mate- 
rials were prepared for test at the proving ground in 
connection with development work. 

Depots 


NavaL AMMUNITION 


‘alls for prepara- 
ammunition. The 
care, upkeep, and proper overhaul of ammunition stocks 
constitutes a problem to the bureau, as at some of the 
ammunition depots there are large stocks of ammunition, 
turned in at the end of the war, which must be carefully 
gone over and put in a state for future use. 


Ammunition depots have met all 


tion of service and target practice 


Naval Proving GrounD 

During the fiseal year a large amount of work was 
done at the proving ground in connection with proof of 
guns, proof of powders for service, proof of target- 
practice powders, proof of projectiles, firing for rang- 
ing data, test of fuzes, and experimental work. 

The total number of rounds fired by the proving ground 
during the year was 4,083. Total amount of powder 
expended for proof and experimental work was 381,000 


pounds. 


NavAL OrDNANCE PLANT, BALpwitn, Lona IsSLanp, N. Y. 


During the year 17,000 projectiles were completed and 
issued to the service; the average number of employees 


amounted to 135. 


NAVAL Torrepo Station, Newport, R. I. 


As a depot for the storage, issue, and supply of ord- 
nance material, the torpedo station keeps on hand a 
for together 
spare parts. 


considerable number of torpedoes issue, 
with the necessary 


It has issued a large number of complete torpedoes to 


tools, aeeessories, and 
the fleet and maintains torpedoes in a ready condition, 
sufficient in number to meet all anticipated demands. 

As the Navy inereases in size the need for additional 
storage and for better issuing facilities becomes more 
and more apparent. A new storehouse for torpedoes 
and new docks alongside which to berth destroyers and 
thus enable the expeditious issue of torpedoes to them 
have been recommended. 

Instruction of personnel in torpedoes forms one of 
the major aetivities of the station. The officers com- 
pleting a six months’ course in torpedo work numbered 
66. One hundred and thirty enlisted men have com- 
pleted the regular course, and 98 men have taken speeial 
The enlisted men taking such courses should be 
of the very best type the service possesses if torpedoes 
are to be efficiently handled in war. No other instrument of 
war is more powerful or more difficult to operate. It 
is a weapon of great precision when properly used, but 
skill is not employed. The 


courses, 


requisite 


when 


valueless 








personnel of the torpedo group of the Navy must be 
specially selected and instructed. 

The instruction of apprentice machinists 
carried out along ever-improved lines, practical work, 
recitations, and lectures, all being utilized in order to 
improve the standard of the school. 

Progress in torpedoes, as in all weapons of war, de- 
mands the attention of skilled technical officers. The 
shortage in such is acutely felt in every line of en- 
deavor at the station. The Navy does not sufficiently 
recognize the fact that technical personnel is required, 
and where in the foreign admiralties 10 to 15 officers are 
available for special work but 1 or 2 are detailed in our 
There is now but one line officer of this type 
there 1916. The years of peace are 
the ones to he devoted to Additional techni- 
eal line officers are needed at the station if our torpedo 
progress is to continue. 

The torpedo station entered upon the fiscal year with 
a force 40 per cent less than that employed during the 
previous year and continued throughout with an average 
935, as compared with 1,552. Many adminis- 
altered and the result has 
production, better appearance of the 
shops, «and improved morale throughout. For instance, 
despite the smaller force, nearly as many torpedoes were 
completed, proved, and stored during the year as in the 
previous year, and there remained more torpedoes in 
shops awaiting proof this year than last year, this rep- 
resenting actually more torpedoes for the year. More 
torpedoes have been modernized and converted than dur- 
ing the previous year. The maintenance of ships has 
been improved both in cleanliness and in the completion 
of the installment of appropriate safety devices. The 
new policies in regard to personnel control have effected 
tangible benefits to both the Government and the 
This is well testified to by the inerease of 
production per capita, a marked improvement in the 
attendance records of the employees, and the exceedingly 
rare instances of reprimand or disciplinary action. 
“Numerous economies have been introduced into the 
The amount of coal consumed and its 


has been 


service, 


more than was in 


pre weTess, 


foree of 


trative methods have been 


been increased 


very 


employee. 


station’s routine. 


price has been reduced greatly; by hauling its own 
freight the station has obtained a direct saving; the 
water bill has been reduced by over one-third; and 


throughout the plant, by attention to minor operations in 
manufacture and many improvements in multiple work, 
there have been netted actual savings. 

Research and development have continued along lines 
indicated from time to time in the development of the 
torpedo art and have resulted in real advance, greatly 
contributing to making the torpedo ever more and more 
a reliable weapon. Such progress is limited only by 
the number of technically trained officers and civilians 


‘ 


available. 
Paciric Coast Torpepo StratTion, Keyport, WasH. 


This station is principally a storage point and a place 
for testing torpedoes belonging to vessels of the Pacific 
Fleet. It is utilized by battleships and destroyers of 
the Pacific Fleet practically the entire year, and is of 
great value to personnel of the fleet in connection with 
overhaul of torpedoes and instruction of personnel. 





























Rock Island Arsenal 


number of Army ORDNANCE is dedicated to 


S bnew 


the Rock Island Arsenal, the largest and one of the 
most important of the permanent establishments of the 


Army Ordnance Department. The articles published 
herein deseribe the Arsenal, its history, its organization, 
and some of the more important of its major activities. 

Rock Island is a monument to the genius of our Ord- 
nance leaders. Founded in the days when our great 
Western frontier had not been extended to the sea, it 
served as a military post during the critical pioneer days 
of our history. Of strategie importance during those 
somewhat primitive but none-the-less heroic times, it was 
a focal point from which the lines of command and 
organization reached out. 

During our Civil War, it came into being as an arsenal 
and continuously since that time it has filled an impor- 
tant role as provisioner of the stalworth hosts who have 
served in the nation’s defense. “The Essen of America” 
it was hailed during the World War, and it stands today 
a tribute to the men who were charged with munitions 
manufacture and supply in the past. Here were de- 
signed and manufactured many of the implements that 
have helped to make our history. Rodman, Flagler, and 
a galaxy of others must rise to share the praise for 
this truly great institution, while those of our own gen- 
eration, the present commanding officer and his imme- 
diate predecessors, are entitled to much eredit for its 
recent gigantic development. 

Those who would decry the need of armament might 
well study the life history of this great arsenal. They 
would find it in a model establishment devoted to the one 
proposition—defense. At its drafting boards are studied 
and devised the implements by which war is dethroned 
and pecae established. At its furnaces and hearths are 
welded the giant guns and eaisons that roll on to victory. 
In its shops are fabricated and tested the things of the 
soldier whom we must rely when our peace is 
threatened. And as we regard the majesty of the law 
ready and anxious to protect the rights of our people, and 
the physician at hand to remedy the ills that human 
kind is heir to, so also should we consider this instru- 
ment of defense whose products are the successors of 
the bow and lance of by-gone days but whose purpose 
is equally as chivalrous and as necessary. 

Rock Island is not so fortunate as another of our 
Arsenals that furnished the immortal Longfellow with 
a theme. Nor has it always shared proportionately in 
the glory that has been meted out to men and things 
Albeit, Rock Island is a silent 


upon 


held up for public praise. 


sentinel standing in the midst of our domain, able and 
ready to beat plowshares into armament and back again 
whenever the defensive needs of our people require. Its 
important place in our scheme of protection is here de- 
scribed for the benefit of our readers, so that they may 
know and understand the history and meaning of a bul- 
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wark that has often been tried and 


ing—Rock Island Arsenal. 


never found want- 


Ordnance Progress—1924 


LSEWHERE in this issue are published Part I of 

the Annual Report of Major General C. C. Williams, 
Chief of Ordnance of the Army and excerpts from the 
annual report of Rear Admiral C. C. Bloch, Chief of the 
Bureau of Ordnance of the Navy, both for the fiscal vear 
ended June 30, 1924. The two reports are well worth 
careful perusal and thought. The Chiefs of the Army and 
Navy Ordnance Departments deserve high praise for the 
results reported. Ordnance, both military and naval, is 
holding its own, and although the work to be done—par- 
ticularly as disclosed by General Williams—is great, and 
progress on certain approved programs is not as rapid 
as might be, even so, both classes of ordnance develop- 
ment are in the hands of highly competent men who may 
be depended upon to do all that ean be done under present 
limitations. 

But we do not say that all possible progress has been 
made. The organization in the Ordnance Department is 
ready to go but the werewith is lacking. Thus, in General 
Williams’ words, necessary progress as to experimental and 
development is seriously delayed: 

“Immediately after the approval of the Caliber Board 
program for the development of artillery and automo- 
tive matériel, the Ordnance Department undertook the re- 
design of practically all its matériel. On aceount of lack 
of funds during the past years, the program has been 
finally contracted to cover reasonably well only infantry, 
pack and divisional matériel, the smallest ealiber of anti- 
aircraft matériel, and one type of tank. 

“The Department now finds itself unable to earry out 
even the contracted program during the coming fiseal year, 
to an effective degree. New designs of matériel are ready 
for production of pilots, but funds are not available for 
their completion. This will delay development work on 
all present projects, and carry over beyond the fiseal year 
work which might, with ease, have been completed during 
that time were funds available. At the same time, the De- 
partment has a considerable number of other suspended 
projects which have been partially completed, or partly 
tested and in which it is impossible to carry the test to 
conclusion and to correct mechanical defects. 

“The Department has now been working on the program 
for five years and ean see no prospect of developing for 
the service and getting certain of the designs under the 
limited program ready for production without substantial 
inereases in the funds available. Work which could, with 
a larger organization, be undertaken in one year, is noW 
requiring three years to complete. * * * ” 

It is to be hoped that larger appropriations will be 
fortheoming so that this important work may go on at the 
proper pace. 























ARMY ORDNANCE 


671 





—_—— 


Of its very nature Ordnance is an art which must ever 
develop. Study, design, development and test are fune- 
tions which must keep apace with research in every branch 
of scientifie endeavor. The mechanical feature cannot lag 
behind the metallurgical, the chemical cannot be discarded 
for the physical—all must proceed equally and all must 
keep abreast of commercial and scientific progress. To 
be remiss in one branch is to force out of alignment a 
delicately balanced whole, upon the smooth and proper 
working of which great interests and the security and 
peace of millions are at stake. 


Newly-Elected Officers of A. O. A. 


ITH the beginning of the New Year the recently 

elected officers of the Army Ordnance Association en- 
ter upon their terms of office. As announced in the No- 
vember-December, 1924, issue of ARMY ORDNANCE, Mr. 
Benedict Crowell was reelected to the office of President, a 
duty which he has performed faithfully and well since the 
foundation of the Association six years ago. Under the 
new constitution of the Association the President and Vice- 
Presidents will serve terms of 2 years each. Mr. W. W. 
Coleman, of Milwaukee, Wisconsin, who also filled this 
office since the organization of the A. O. A. was reelected 
to the Vice-Presidency and Gen. Guy E. Tripp, of New 
York City, was also elected a vice-president, the new con- 
stitution providing for two vice-presidents for terms of 
two years each. Both eneumbents have been ardent sup- 
porters of industrial preparedness and_ indefatigable 
workers in the interests of the Association. 

The Board of Directors of the Association now com- 
prises, in addition to the President and the Vice-Presi- 
dents, Messrs. Guy E. Tripp and Samuel MeRoberts of 
New York City, and Waldo C. Bryant of Bridgeport, 
Conn., whose terms of office will expire December 31, 
1926, and Col. R. P. Lamont of Chieago, Illinois, Col. 
Frank A. Seott of Cleveland, Ohio, and Col. C. L. Harri- 
son of Cineinnati, Ohio, who were elected at the 1924 
elections and who, under the new constitution, will serve 
terms of four years, expiring December 31, 1928. 

In accordance with Art. V, See. 2, of the Constitution, 
each duly authorized local post of the Association shall 
elect a director for a term to be determined by the re- 
spective posts. Col. James L. Walsh, Chief of the New 
York Ordnance District, was elected by the New York 
Post as its representative on the Board of Directors. 

The newly elected officers and directors of the Associa- 
tion are, all of them, men of high reputation, unsullied 
patriotism and broad experience. All properly under- 
stand the need of adequate industrial preparedness for 
America. 

If there ever was a time when the cause of adequate 
preparedness needed the championship of men of broad 
and sound judgment, that time is the present. 
Apostles of disarmament are splitting the ears of the 
groundlings with their chant; sincere but possibly misin- 
formed zealots are ready to pin their hopes on everything 
except the lessons of the past; even those who have drunk 
from the eup of bitter experience seem to have forgotten 
the cardinal precepts of national security of which they 
Were once firmly convineed. 


vision 


And so the Association is fortunate in thus securing the 
services of men who are well qualified to direct its poli 
cies and enhance its interests under such leadership. The 
future augers well for the mission of the Army Ordnance 
Association. 


Who’s Who in This Issue 


OCK Island Arsenal, the New York Dis- 
trict, and the annual reports of the chief of the Army 


Ordnance 


and Navy Ordnance Departments comprise a series of 


articles which vie in importance and interest with any 
previous issue of this journal. 
This is a Rock Island number of Army OrpNnance. Col. 


D. M. King, Commanding Officer; Major L. M. Campbell, 
who is in charge of design and automotive testing; Capt. 
Geo. W. Outland, Commandant of the 3rd Ordnance Co.; 
together with Messrs. Hoisington, Forrest, and Peters— 
all contribute articles of exceptional merit. 

Col. King, who is one of the ranking officers of the De- 
partment, has had a long and important military career. 
His great work overseas during the World War and his 
Rock Island Arsenal have added 
and conspicuous military record 


superb administration of 
to an already honorable 

Major Campbell has done much in the development of 
automotive matériel for the Department. Formerly chief 
of the Automotive Testing Division at the Aberdeen Prov- 
ing Ground, he is now filling the important post of Chief 
of the Design Section at the Arsenal. 

Capt. Outland contributes an interesting story on the 
3rd Ordnance Co. with which he is on duty at the Arse- 
nal, and in addition he is in charge of one of the manu- 
facturing shops. 

Major Harry Hoisington, ORC., is an Ordnance En- 
gineer assigned to the Manufacturing Division and has 
for a long time been connected with the operation of the 
Mobile Artillery Shops. 

Mr. A. C. Forrest is attached to the Proof and Inspec- 
tion Department, where he has a long and creditable 
record. He is in charge of one of the sections of the 
Department. 

Mr. C. R. Peters is a production manager at the Ar- 
senal, and has likewise served faithfully and ecreditably 
during a long period. These complete the articles on 
Rock Island. 

In addition, and of vast importance, is the contribu- 
tion by Judge Gary. A leader of men and an industrial 
genius of the highest magnitude, Judge Gary knows the 
need for industrial preparedness. This he reiterates in 
his article in an eager and convincing fashion. He be- 
speaks the interest and cooperation of the other gentle- 
men on the New York Ordnance District Advisory Board. 

General Williams, the and Chief of 
Ordnance, needs no word of introduction to our readers. 
His annual report for 1924 is recommended to all readers 


able esteemed 


for perusal and study. 

Admiral Bloch’s Report on Navy Ordnance is also en- 
Admiral Bloch, too, has had a most suecess- 
His report is an en- 


lightening. 
ful administration of his Bureau. 
couraging account of the very material progress being 
made by the Bureau of Naval Ordnance, 
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Divisional Artillery Materiel (Wheeled) 


[vRING the World War, the divisional artillery avail- 
able for our service was that set out in the table below. 
These weapons were considered acceptable at that time. 
It was understood, however, that cannon with a much 
longer range were very desirable, provided they had at 
least the same degree of mobility. The maximum range 
obtainable with elevation permitted by the American ecar- 
riage was 12,400 yards. The French ‘‘75,’’ which was 
and is regarded as the most satisfactory, had a range of 
9,200 yards, while the British ‘‘75’’ had a somewhat 
shorter range, the range in both eases being fixed by 
limitations of the carriage. 

The 155-mm. howitzer was used as divisional artillery, 
but it was considered to be too heavy for this purpose, 
and was used because it was the only howitzer available. 
A howitzer 105-mm. in caliber was desired for the divi- 
sional artillery, to have the same mobility as the 75-mm. 
gun, the howitzer of 155-mm. caliber being more suitable 
for corps artillery. 

Type 
of 
Carriage 
(French) 
M.1916 (American) . ucts oentacaeubal 


1917 (British) = =: ee 
M.1918 (Schneider) _-_~-~ . 


5mm. Gun, M.1897 


7 

75 mm. Gun, 
75-mm. Gun, M. 
5 Howitzer, 


Based upon these facts and conclusions of the Caliber 
Board, work was begun immediately after the war to 
develop a satisfactory divisional gun and howitzer. As 
these two pieces were in the same tactical units, and 
maintained by the same maintenance organization, it was 
thought that a earriage should be provided to mount 
e'ther the gun or howitzer. In order to obtain high angle 
fire from the howitzer, a maximum elevation of 65° was 
required, The first post-war design then was the 75-mm. 
gun—105-mm. howitzer matériel, Model 1920. This car- 
riage was of the split trail type, with a maximum eleva- 
tion of 80°, having the independent line of sight and a 
total traverse of 30°. The additional elevation was added 
for possible antiaireraft use. The gun had a range of 
approximately 15,000 yards, with a 15-pound projectile, 
and the howitzer 12,000 yards with a 33-pound projec- 
tile. An hydro-pneumatie recoil mechanism was used with 
a variable length of recoil to avoid interference with the 
ground at high elevations. The trunnions were located 
near the breech to increase ground clearance in recoil, and 
equilibrators were, therefore, required to balance the 
tipping parts. For the proteetion of the gun erew, very 
elaborate shields were provided. The road speeds con- 
sidered were those for motor transportation, and required 
rubber tires, the wheels being 48 inches in diameter. The 


road clearance was about 14 inches, the same as for the 
The total weight of the unit then was 


sii ale 


French 
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3,660 pounds, being somewhat greater than the divisional 
peces already in service. Four of these units were 
built. Two were submitted to the Field Artillery for 
service test by the Artillery Board at Fort Bragg, N. C. 

At that time, four guns and four howitzers were built, 
representing various types of construction and provided 
with two types of breech mechanism. The side sliding 
block and the rotating block of the Nordenfelt type were 
A wire-wound gun and howitzer 
were provided, as well as and howitzers of the 
built-up construction using ordinary gun steel. In addi- 
tion, a chrome steel howitzer and gun were provided to 
try out the use of higher grade steels for cannon, with a 
It is considered, however, 


used on these cannon. 


guns 


view to reduction in weight. 
that the higher grade steel is too diffieult to obtain in 
quantity, and the use of ordinary gun steel is preferable. 

Preliminary tests of this matériel indicated that the 
units were too heavy for the mobility required, and that 
the elevation of 80°, which caused some of this weight, 
Interchange- 
-arriage 


would not be required for a divisional gun. 
ability of the gun and howitzer on the same 
was -found not desirable, as the howitzer, which has the 
greater piston rod pull, established the minimum weight 
of the unit. A further design was undertaken then of a 


Traverse Elevation Range Weight 
Degrees Degrees Yards Pounds 
6 19 7,450 2.660 

45 53 9,650 3,050 

8 16 6,460 2,890 

6 42 12,270 7.600 


piece. One 75-mm. gun ear- 


gun was 


simpler carriage for each 
riage, Model 1921 (box trail) was built. The 
of the same power as the 1920. The carriage has an 
axle traverse on an I-beam axle, total of 10 degrees, witha 
maximum elevation of 45 degrees. A constant length re- 
eoil hydro-pneumatie mechanism was used. An _ equil- 
ibrator was required to balance the tipping parts, as in 
the 1920 model. This unit weighed 2,750 pounds in. the 
firing position. One unit was built and tested by the 
Field Artillery at Fort Bragg with the 1920 units. Cer- 
tain modifications were reeommended, such as relocation 
of parts projecting below the trail which might be dam- 
Also parts extended above the wheels, which were 
The road 


aged. 
easily damaged if the 
clearance of -14 inches 
seat was desired for the brake operator. 
are being made in this carriage so that it may be used in 
future service tests. Further, it was desired to have a 
split trail of the lightest practicable weight so that it 
might be comparable in mobility with the box trail types. 

The 75-mm. gun earriage, Model 1923 (split trail) was 
then designed. This unit was completed in July, 1924, 
and sent to Aberdeen Proving Ground for test. It has 
a gun of the same power, and includes the best features of 
the previous models. The elevation was limited to 45° 
and the traverse inereased to 42°. More shield protec- 
tion was provided for the gun crew than in the 1920 box 


‘arriage turned over. 
insufficient. <A 
These changes 


was regarded as 
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trail. The road clearance was increased to 19 inches. 
The standard 56-inch steel-tired wheel was used, as it 
was considered that the piece would be primarily used 
in horse draft. The unit weighs approximately 3,200 
pounds in the firing position. 

One 105-mm. howitzer carriage, Model 1921 (box trail), 
was built. This carriage is very similar to the 75-mm. 
gun carriage, Model 1921 (box trail). The axle was 
eurved, however, to avoid the movement of the carriage 
wheels, oceurs when using axle traverse on a 
straight axle. The unit weighs 3,000 pounds in firing 
position. As a result of the test by the Field Artillery 
at Fort Bragg, the carriage was considered less satisfac- 


which 


tory than the 75-mm. gun carriage, Model 1921 (box 
trail). The curved axle feature did not improve the ease 
of traverse materially. A redesign of this matériel was 


considered necessary. 

The 105-mm. howitzer carriage, Model 1925 (box trail), 
was then laid down. The carriage is now under manu- 
facture. The weight of the recoiling parts has been in- 
creased by recoiling the recuperator with the gun on a 
sleigh. The weight of the unit in firing position will 
be approximately 3,200 pounds, of which 1,500 pounds 
move in recoil, which is unusually high ratio. The recoil 
mechanism is of the hydro-pneumatie type, with a con- 
stant length of recoil, one cylinder above and one cylinder 
below the gun. The axis of the bore has been brought 
nearer the axle. The 56-inch standard steel-tired wheels 
are used, which will increase road clearance. An axle 
traverse is provided on a tubular axle. In these units, 
a drop block was desired, as it permits easier loading. 
The use of a sleigh extending to the rear of the gun on 
this carriage will not permit a drop block, so a side sliding 
block was used and a vertical opening is provided to per- 
mit easier loading. A heavy traveling lock is provided 
between the rear end of the sleigh and the trail. The 
gun may be retracted for traveling and locked by the 
same traveling lock. 

In view of the number of 105-mm. howitzer 
carriages on hand, four carriages were put in condition 
for service use and turned over to the Field Artillery for 
test. The howitzers were rechambered to use U. S. am- 
munition. The test of this material indicates that they 
are satisfactory for service use, although manufacture 
appears difficult. The earriages were stable and fune- 
tioned well. Ranges can be obtained up to about 11,000 
yards. These carriages weigh 3,225 pounds in firing posi- 
tion. 


German 


In conclusion, the progress of development to date in- 
dicates that we have been able to produce new models of 
matériel of several types which appear superior to World 
War types in many respects, and especially with regard 
to range and weight. The problem has now become one 
largely of test on a service scale; that is, in quantities 
of batteries or regiments, so that the merit of the new 
types, as regards ease of manufacture and tactieal value, 
can be determined. It is believed that upon completion 
of test of the types now under test, or now under manu- 
facture, the Ordnance Department will be in a position 
to recommend as suitable for manufacture for service 
test, improved models of divisional guns and howitzers. 
In view of the importance of divisional artillery, the im- 
provement of the matériel is of the highest importance, 
and it is believed that the progress of the development 
since it was begun, in the early part of 1919, has been 
considerable. Such improvement as may have been ob- 
tained has not been due to any revolutionary changes in 
type or construction, but has been brought about by 





painstaking improvement in mechanical elements, and a 
better these elements with regard to 
service and manufacture. 


arrangement of 


W. C. Youna, 
Major, Ordnance Dept. 


Stockett Line-Throwing Gun 


LINE-THROWING gun of novel and unique design has 
been designed and patented by John W. Stockett, an 
employe of the Ordnance Department, U. S. Army. 

The gun as designed and patented by Mr. Stockett is a 
radical departure from the type generally in use in the 
U. S. Coast Guard Service, especially with respect to the 
manner of loading the projectile into the gun and the 
mode of connection between the projectile and the line. 





‘ _—_— AAS Ee | 
WS ‘ \ NN . WO ~ NAAARARAARAARRARAAARAARRAAR 









xe 
oe 












SSS Smeee7Zy> 7 > 
3 TE med 


ii Speen valgus 








Fig. 1. Diagrammatic Sketch of the Stockett Line-Throwing Gun 


The projectile with its propelling charge is arranged 
as a round of fixed ammunition and is so constructed that 
it ean be used in a muzzle loading gun, and at the same 
time the round of ammunition is strictly waterproof. 

The projectile, in leaving the muzzle of the gun, ear- 
ries along with it a line ring, that is purposely mounted 
into a counterbore in the muzzle of the gun. The line, 
which is attached to this ring by means of a bridle, has 
no tendency to break, inasmuch as there is no interference 
between it and the projectile, the projectile does not 
tumble during flight, as is the case in the older types of 
line-throwing thus tendency to 
break the 

The gun and mount are so designed that the gun is 
stable in action, and somersault 
when fired, but returns automatically to firing position. 
A gun and mount of this design has been manufactured 
and fired with the most satisfactory results. 


guns, preventing any 


line. 
make a back 


does not 


New 5-Ton ‘‘Caterpillar’’ Tractor 


NEW 5-Ton ‘‘Caterpillar’’ 
The Holt 


Tractor has recently been 
announced by Manufacturing Company, 


with factories at 


Peoria, Lllinois, and Stockton, Cali- 
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fornia. The new model embodies many new and distinct 
features, tending toward greater accessibility, depend- 
ability and economy. The outstanding feature of the new 
design is unit construction; three units, the engine, trans- 
mission and track units, forming the complete tractor. 
The motor is a 4-cylinder, valve-in-head type; bore 
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Fig. 2. New Holt 5-Ton ‘‘Caterpillar’’ Tractor 


#34 inches; stroke 6 inches; 1,000 R. P. M.; gear-driven 
‘an and water pump; full force feed lubrication. Special 
attention has been given to compactness and complete 
accessibility. Large side plates provide for bearing in- 
spection and adjustment. 

The transmission is selective gear type, with three 
speeds forward and one reverse. Forward speeds are: 
First, 1.75; second, 3.00; third, 4.25 M. P. H.; reverse, 
2.00. In each speed, power is applied to the sprocket 
with but three gear contacts. All shafts are mounted on 
heavy duty ball and roller bearings. Steering clutches 
provide independent, yet positive, drive to each track; 
no differential is employed. 

The entire weight of the tractor is carried on the roller 
frame through a 3-point spring mounted suspension. The 
truck frame incorporates marked simplicity in design, 
yet permits operation of each side to accommodate itself 
to the inequality of ground surface. A new and unique 
feature is the drive link and spring construction, which 
permits the centers of the drive sprocket and track idler 
to approach each other so that the drive sprocket can 
slip over the space blocks, should an obstruction gain 
access to the track unit. The track shoes and rails are 
cast integral of high carbon steel, specially heat treated. 
The track shoes are 12 inches wide. 

The new model has been designed to meet the exacting 
demands in the medium power field. While nominally 
rated at 25 drawbar horsepower, it has a substantial re- 
serve for all conditions. 

Two of these tractors have recently been procured by 
the Ordnance Department for test at the Aberdeen Provy- 
ing Ground as to their suitability for military purposes. 
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Action of Diphenylamine in Smokeless Powder 

ITROCELLULOSE, and smokeless powder prepared 

from it, liberate nitric oxide, NO, upon decomposition. 
Nitrie oxide, on exposure to air, combines readily with 
atmospheric oxygen, with the evolution of heat and the 








formation of nitrogen peroxide, NO,; this latter oxide is 
a reddish-brown gas, which possesses a very strong and 
unpleasant odor. The 65° surveillance test is based 
upon the fact that these red fumes are produced copiously 
by decomposing nitrocellulose powder. The test involves 
merely the storage of a sample of powder at 65°C. in an 
8-ounce glass bottle until red fumes are seen to develop 
in the bottle. The presence of the red fumes indicates 
that the powder has reached an advanced stage of decom- 
position and the number of days required for the sample 
to reach this condition is an index of the stability of the 
powder. If a box, containing smokeless powder of low 
stability, is opened, the presence of the nitrogen peroxide 
within can readily be detected by the odor and color of 
the gas. 

It has been found as a result of experimental work 
that this nitrogen peroxide promotes the decomposition 
of nitrocellulose to an extreme degree; thus as soon 
as traces of the gas are formed, these traces react with 
the powder, and the decomposition, which originally was 
only slight, is greatly accelerated. The heat evolved 
from the reaction also becomes greater and greater, until 
the possibility of spontaneous ignition is afforded. It 
has also been found that nitric oxide, which is_ first 
formed in the decomposition of smokeless powder, does 
not promote decomposition to nearly as great an extent 
as does the nitrogen peroxide. 

With the above conception of the manner in which 
nitrocellulose decomposes and the effect of the products 
of decomposition in accelerating decomposition, it is obvi- 
ous that in attempting to stabilize smokeless powder two 
methods might well be employed. First, purification of 
all constituents, ineluding the nitrocellulose, prior to 
their incorporation in the powder in order to render the 
powder more stable intrinsically. Second, adding some 
constituent to the powder which can combine with the 
nitrie oxide liberated upon decomposition of the nitrocel- 
lulose, and thus prevent the formation of nitrogen per- 
oxide fumes or the development of acidity in the powder. 

The purification of raw cotton, the boiling, beating and 
poaching treatments given to the nitrocellulose during its 
manufacture, and the rigid inspection of alcohol, ether, 
ete., are steps that are taken under the first method 
mentioned above for the stabilization of the finished 
powder. 

Much experimental work has been done toward find- 
ing an agent which, when added to the powder, will effect 
a still ‘higher degree of stability than can be obtained 
by purification of the constituents. 

Of a large number of compounds that have been used 
for this purpose, diphenylamine has been found to be 
the most suitable. It cannot be considered ideal, how- 
ever, for, being a strong base, it reacts with nitrocellu- 
lose, and, if used in too great amount, will really reduce 
instead of increase the stability of finished powder. It 
has been found that 10 per cent diphenylamine in a pow- 
der has a harmful effect on the stability, and that 40 per 
cent will cause spontaneous ignition if the powder is 
heated to 110°C. for a short time. (Editor’s Note: In- 
vest gations of the effects of smaller amounts have failed 
to show any harmful effects of quantities of diphenyla- 
mine up to 2 per cent or even more.) The beneficial ef- 
fect of small amounts of diphenylamine is dependent 
upon the fact that the increased stability which results 
from the ability of diphenylamine to react with nitri¢ 
oxide or nitrie acid and hence prevent the development 
of acidity in the powder, more than offsets the slightly 
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reduced stability caused by the reaction of the diphenyla- 
mine on nitrocellulose. 

As stated in numerous places in the literature, the reac- 
tion between diphenylamine and nitrogen oxides results 
in the progressive nitration of diphenylamine. The prog- 
ress of this reaction has been represented as follows 

C,H,.NH.C,H, 


Diphenylamine 


| 
C.H,.N.(NO)C,H, 


DiphenyInitrosamine 


| 
C,H,.N.(NO).C,H,(NO,) 


N itrodipheny ahd 


C,H,.NO,.NH.C,H,NO, 
Dinitrodiphenylamine 


{ 

C,H, (NO,).NH.C,H,(NO,), 

Trinitrodiphenylamine 

As a result of this progressive nitration, a powder 
which has decomposed to any great extent may contain 
a number of these diphenylamine derivatives. Some of 
these have in fact been isolated from old smokeless pow- 
der, thus proving that the nitration of the diphenylamine 
does proceed substantially as shown above. 

As soon as all the diphenylamine has been used up in 


reacting with the nitrogen oxides, any additional oxides 


air to produce the reddish-brown gas, nitrogen peroxide. 


But, in the presence of moisture, nitric acid, instead of 
nitrogen peroxide, is formed. Since nitrie acid is a 


liquid, it would remain in the powder grain and finally 
build up to a concentration sufficient to cause rapid de- 
composition of the nitrocellulose. Since such an acid con- 
dition in the powder would be even more harmful than 
exposure to the red it may be expected that a 
powder containing moisture would 
more rapidly than one which is dry. 

Recent experimental work at Picatinny Arsenal has 
shown that a nitrocellulose powder of normal stability, 
which gave a test of 540 days in the 65°C, 


fumes, 


excess deteriorate 


surveillance test 
was so reduced in stability by exposure to a saturated at- 
mosphere at 50°C., that, after three months of such expo- 
sure, surveillance 
This 


moisture on nitrocellulose 


it stood for only nine 
chamber before red 
forcibly the 
powders. 


days in the 65°C. 
fumes appeared. illustrates 
harmful effect of 


G. C. Hate. 
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1924 Steel Crossings 
HE Rock Island 


form of steel 
where vehicle raliroad or street 
railway tracks that has that it is 
deemed appropriate to publish a description and illustra- 
tions of the construction for the 


Arsenal has devised a 
crossing roads cross 
been so satisfactory 
information of anyone 
want a high-grade eross- 
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Fig. 3. Detail of the Rock Island Arsenal Standard 


liberated are free to form nitrogen peroxide which reacts 
back upon the powder and produces a rapid inerease ia 
A visual examination of an 
old, unstable powder will usually reveal a roughened dis- 
colored surface at the ends and edges of the grains, this 
being the result of the action of the nitrogen peroxide 
fumes. The serviceability of a powder may be expected 
to decrease very rapidly after this point in its stability 
life has been reached. 

The deleterious effect of moisture on the stability of 
nitrocellulose powder has long been recognized. An ex- 
planation of this action may be found from a considera- 
tion of the chemical properties of nitric oxide. As men- 
tioned above, this oxide combines with the oxygen of the 


its rate of decomposition. 


aed ; held 


on the upper surface to 


horses from slipping on the smooth 


be usttin hace pf %s Gusting prevent 


surface. The crossing plates are 
lag screws 


heads 


down by Y-inch 


8-inches long. The 
ca eames of the 


not seem to injure automobile tires. 


square 
lag screws project, but do 
epee The steel is painted with red lead 
between the 
cost of a 16- 


the crossing is designed to last ten 


on the under surface before laying. The space 
filler blocks is left open for drainage. The 
foot erossing is $225; 
vears without repairs. 


D. M. KING, 
Col. Ordnance Dept 
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A 3-inch 15-Pdr. Gun With a Loose Liner 
\ TH the idea of standardization growing more popu- 
lar each day, and the means of carrying out this idea 
becoming more and more practicable, it is not surprising 
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that certain old and established methods of gun construe- 
tion are undergoing radical changes. The demand that 
designs permit quantity production has become an essen- 


tial requirement. When simplicity and _ interchange- 


ability are combined with the selection of material that 
will stand up under working conditions, then the design 
approaches the ideal. 

The idea of a loose liner originated from the fact that 














Fig. 4. Rock Is!and Arsenal Standard Crossing 

a great deal of time is lost when a gun has to be taken 
out of service and sent to an Arsenal some distance away, 
to have a new tube or liner shrunk in. This method of 
retubing necessarily puts that particular gun out of use 
for at least six weeks, whereas, if it were possible to sim- 
ply withdraw the loose liner, just as easily as a breech 
block is withdrawn, and insert a new liner (all rifled and 
chambered), then the gun would be out of commission 
for only two or three hours. The fact that the loose 
liner is made with a slight taper, permits easy assembly 
and removal. It is believed that loose liners might be 
made interchangeable and shipped out with a completed 
gun as a major spare part. This procedure might be 
limited to guns of reasonably small caliber, say, up to 
5- or 6-inch, although the general idea might be applied 
to all calibers of guns and the time required for relining 
would be very much reduced. The present method of 
unshrinking and shrinking is, necessarily, a rather long 
and expensive method. The experiment being made on 
the loose liner for this 3-inch gun is one of the first 
steps that the Ordnanee Department has made in trying 
out this idea. At the same time, the value of auto fret- 
tage as a means of improving the strength and wearing 
qualities of the metal is also being given a test by mak- 
ing the liner from forging. It 
must be understood that the work described in this article 
is in the experimental stage only. 

In the design of this 3-inch-15 pdr. with a loose liner, 
it is believed that the effort to combine the points men- 
tioned in the first paragraph will result at least in seeur- 
ing valuable information for future gun construction. 
Gun No. 35 (3-ineh-15 pdr., M. 1917) was sent in from 
the field to be retubed, having already been fired a con- 
siderable number of rounds. It decided that this 
tvpe would be a suitable one for trying out the idea of 
a removable liner. This type of gun is made up of a 
jacket and a tube; ordinarily when it has been fired so 
long that it has lost its accuracy the tube is removed by 
unshrinking and a new tube shrunk in, rifled and cham- 


loose an auto frettage 


was 


bered and then sent out to the service as good as new. 


Originally, the strength of the tube of this particular 








? 


‘ 


gun had been calculated as a ‘‘one piece tube.’’ Now, to 
bore out the rifling of the old tube to a sufficient depth 
to permit ‘‘dropping in’’ of a loose liner, brought up 
the question of whether the factor of safety of the “re- 
lined tube’’ would be great enough to permit firing. 
Here is brought up the point of selectnig ‘‘the material 
that will stand up under working conditions.’’ The 
answer to this question was an ‘‘auto frettage’’ liner, 
By means of auto frettage (which was done at the labora- 
tory at Watertown Arsenal) it was possible to get ma- 
terial that it is caleulated will stand up under the firing 
strains. 

Assuming then that the question of the material is 
settled, the other two points, simplicity and interchange- 
ability, will be taken up. This removable liner was made 
at Watertown Arsenal. It consisted of a simple cylin- 
drical forging which had undergone auto frettaging in 
the considerably smaller than the 
finished will be. It was found that, first of all, a 
true bore had to be obtained before final machine work 
The auto frettaging had been done in 
that left slight 


bore, which was 


bore 


could be started. 
irregularities in the 
original bore of the liner. This true bore was made a 
fraction of an inch less than the finished bore for the 
reason that further laboratory tests were to be made at 
Watertown Arsenal on the tube and liner after they had 
been assembled. The next step in the machining of the 
liner was to turn the liner to a given dimension, which, 
instead of allowing for shrinkage, as had been the pre- 
vious practice, it actually allowed for a .002-inch clear- 


progressive steps 


ance when assembled in the tube. 

The process of machining the two members, tube and 
liner, is not of special interest here. But it was laid 
down in the design of this gun that positioning keys would 
be used at both breech end (at the origin of the rifling, 
which is about 40 inches from the breech face) and at 
the muzzle. The keys were integral with the liner at the 
breech end, and at the muzzle, end key ways were cut in 
both liner and tube and a special key, as shown on ac- 
companying sketch, The eutting of the key 
way at the muzzle end did not offer any particular dif- 
feulties for the reason that they were so near the muzzle 
that this could readily be done. Neither did the eut- 
ting the keys integral with the liner offer any particular 
difficulties. But getting into the old tube and cutting 
the key ways in this member at a distance of 40 inches 
from the breech face was a very difficult job. 

A deep key-seating device, which was on hand at this 
Arsenal, was modified, as shown in Fig. 5-A, for eutting 
the key ways at the breech end of the old tube. The 
principal modification on this device consisted of an ec- 
centric adapter, which was of such a design as to give 
the eutter a proper depth and guide it along the same 
With this device, the key way was 
eut in one progressive operation. This eut was made in 
twenty minutes. After cutting one of the key ways, 
the indexing head was rotated 180° and the seeond key 


was used, 


taper as the bore. 


way was cut. 

The device mentioned above was not needed for cut- 
ting the key ways at the muzzle end because these were 
actually at the muzzle. A loose key was made, as shown 
in Fig. 5-B, which is of reetangular cross-section with a 
round positioning stud. This key was inserted in the 
key way in the old tube and the positioning stud held it 
until the loose liner was dropped into place. The key 
way in the loose liner is 1-inch longer than the key 
itself. This extra length of the key way permits the 
liner to extend in the muzzle direction without 


loose 
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shearing the positioning stud on the muzzle key. The pur- 
pose of the keys at the muzzle and breech end is simply 
to prevent the liner from rotating, due to the thrust 
exerted by the projectile traveling down the bore. 
A. H. SKINNER, 
Captain, Ordnance Dept. 


Extractors for Guns Having Drop Blocks and Side Sliding 
Blocks 


0 little trouble has been experienced in having ex- 
N tractors breaking in guns with drop blocks and side 
sliding blecks. The design has been thoroughly studied, 
with a view to improving these extractors. The opinion 
has been finally reached that the trouble lies in one or 
two places: (1) either in the selection of proper ma- 
terial, or, (2) in the proper heat treatment, and not in 
the physical design of these extractors. 

For the purpose of refreshing the memory of those 
not familiar with the operation of these extractors, a 
These ex- 
That 


is, the two trunnions at the base of extractor slide in a 


brief outline of the working principle is given, 
tractors are of the so-called “rolling extractor” type. 


groove so designed that when the block has been opened 


sufficiently far to “unmask” the base of the cartridge 
ease, the extractor is rotated to the rear. During this 


rotation, the “ip”’ on the free end of extractor which 
has been normally resting behind the rim of the eart- 
ridge case, engages the rim and pries the empty cart- 
the rear. The grooves in which 
the extractor trunnions roll so designed that the 


empty case is uniformly accelerated to the rear; by this 


ridg case slightly to 


are 


motion the case is normally extracted clear of the cham- 
ber and the breech recess, leaving the gun clear for the 
The fact 
the base of the cartridge case before this prying action 
the 
loosened from the walls of the powder chamber, so that 


next round, that the breech block slides across 


takes place does not necessarily cause case to be 
the extractor has to not only accelerate the empty case 
(which is at rest), but also has to loosen the contact be- 
the 


cartridge case. 


tween walls of the powder chamber and the brass 


Even with a properly designed cam to 





two critical points that have to be given particular atten- 
tion in both design and in heat treating: (1) The ‘‘lip’’ 
that engages the rim on the base of the cartridge case 
is necessarily of a very thin cross-section. This point 
has to be strong enough to withstand the load necessary 
to pry the case out but can not be brittle; (2) the trun- 
nions that roll in the grooves have to be sufficiently hard 
so that they do not ‘‘pick up.’’ 

During the war, contracts for Ordnance material were 
placed at Government Arsenals and also at commercial 
plants capable of manufacturing guns. The material was 
supplied from various sources. Ordnance inspectors were 
stationed at all plants where guns were manufactured 
and were charged with the proper inspection of all ma- 
terial entering into the manufacture of a gun. Examples 
can be given where, during the war, detail drawings and 
bill of material differed as to the class of steel for certain 
parts. With this discrepancy in existence, at the time 
when large quantities of stock were being purchased, it 
may explain the fact that at this Arsenal there is in the 
stock room a 
tractors, listed as low carbon alloy steel, that, by chemi- 
This being the 


large quantity of drop forgings for ex- 
cal analysis, do not show up to be such. 
case at one Government establishment, it probably hap- 
pened at other places. It is easy to see how disastrous 
it would be to give a high carbon alloy steel a case hard- 
ening in order to make both the lip of the extractor and 
meet certain desired requirments. 

to be two steels that might give satisfac- 


the trunnions 

There seem 
t on, one a low carbon alloy steel, with a prescribed case 
hardening to a given depth, the other a high carbon alloy 
steel given a treatment that would bring it up to the re- 
quired hardness and toughness. There are advantages 
that might be claimed for using either of these classes of 


steel. From the manufacturing standpoint, either steel 
is acceptable. But, due to the fact that one of the 


critical points in the design of these extractors is the thin 
‘lip’’ on the free end, it would seem that a heat treat- 
ment might be more satisfactory in the long run than a 
hardening. For this 
desirable, (1) to secure positively a high carbon alloy 


case latter reason, it would seem 











give accelerated motion to the case, there is considerable steel, and, (2) then give it a definite heat treatment. 
stress on the lip of the extractor. A. H. SKINNER, 
In this type of extractor it will be seen that there are Captain, Ordnance Dept. 
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Napoleon: An Outline. By Brig. Gen. Colin B. Ballard, 
C. G., C. M. G. New York: D. Appleton and Company. 
1924, 


OOKS on Napoleon are quite common and any student 

of military history is doubtless familiar with several. 
As a rule, however, the majority of books on Napoleon, if 
found to be interesting, are lacking in authenticity, and if 
they are technical enough to be of military value they are 
usually too technical for the general reader. The cam- 
paigns of Napoleon have been told time and again, and, 
in military text books at least, are generally well furnished 
with maps. 

General Ballard’s book on Napoleon meets the popular 
demand for a complete and concise appreciation of the 
military genius of Napoleon, so that the man himself, as 
well as the history and strategy of his campaigns, can be 
readily understood by the non-military reader. The book 
contains 26 maps that have been prepared for this work, 
and they serve to make the narrative perfectly clear, al- 
though the narrative itself is a model of clear and concise 
reasoning. 

General Ballard is well qualified for the preparation of 
this outline, as he was Professor of Military History at 
the Staff College of the British Army, and for more than 
25 years delved in Napoleonic literature. The author is-a 
great admirer of Napoleon, yet, at the same time, he is not 
so blind but to readily see the faults of that prodigy. The 
presentation of the facts in this book and the logical con- 
clusions drawn from these facts are models of clear think- 
ing and writing. 

The book is divided into four parts: Part I being ealled 
‘*The Adventurer’’; Part II, ‘‘The Man of Destiny’’; 
Part III, ‘‘The Man Against Destiny’’; and Part IV, 
‘Dramatis Personae.’’ 

Part I deals with the early days of Napoleon, including 
his early family life. The discussion in this part also 
takes in Napoleon’s early campaigns down to his Egyptian 
disaster. 

Part II covers the period preceding and following 
Marengo down to the battle of Wagram. There is a very 
interesting chapter on “The Straits of Dover,” and the 
elaborate land and naval preparations which Napoleon 
made for the invasion of England. 

Part III shows. the decline of Napoleon, including the 
Russion debacle and the events leading up to the 100 days 
at Elba. The battle of Waterloo is given in detail and 
with striking clearness. The last chapter of this part 
shows Napoleon at St. Helena with some original com- 
ments on the part of the author regarding the historical 
value, or lack of value, of the “Napoleonic Legend.” 

Part IV deals with Napoleon’s wives and his numerous 
affairs of the heart, together with a very good deseription of 
the Napoleonic family and the contemporary “Court of 
France.” One chapter is devoted entirely to Napoleon’s 
Marshals with a short biographical sketch of each. 
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The author’s method of presenting his outline is admir. 
able. For example, he compares Napoleon’s system and 
method of campaigning on interior lines with that of the 
great Von Molkte, as Von Molkte is accepted as the first 
exploiter of the theory of exterior lines. The Napoleonic 
theory was a one man show, based upon the pronoun “I, 
as Napoleon stated in his maxims, “I see only one thing,” 
“T am always on interior lines,” “I always concentrate su- 
perior forces at one decisive point,” and as he stated in 
one of his confidential moments, “The spot upon which | 
stand is the most important on the globe.” Napoleon “out- 
Caesared” Caesar when it was necessary to be everywhere 
He made every supervision of previous prepara- 
advanee, 


at onee, 
tion, decided the moments for concentration in 
where, how and when to keep his reserves, he himself must 
see the main body of the army and make the momentous 
decision for the decisive blow. He “out-Prussianed” the 
Prussians in wanting his army to be a perfect machine, 
drilled and diseiplined, but worked by one man. 

The author states that one man can control perhaps 
409,000. Napoleon, who was a genius, could control per- 
haps 100,000, but no human being could control more, so 
that when he had half a million men in Russia, he had big 
detachments under commanders afraid to use their own 
judgment and who sat wating orders which failed to come 
or came too late. The author notes that the smaller 
Napoleon’s army, the more brilliant his success. 

On the other hand, Von Molkte placed his forees on the 
rim of the wheel and made converging attacks toward the 
army on the hub, not that he had a theoretical preference 
for this method, but it was forced upon him by concrete 
numbers, such as in 1866 when he had a quarter of a mil- 
lion of men spread over many miles of ground with per- 
sonal supervision impossible. Von Molkte invented the 
modern staff to keep him in touch with seattered units, to 
collect and compile reports, to study movements of the 
enemy, and in order to earry out his general policy, to 
issue orders to subordinate commanders. 

If the opposing armies are fairly equal, this method 
frustrates Napoleon’s method of concentrating superior 
forces for the decisive blow, as a superior force at one 
point means an inferior force at another. 

General Ballard shows that in Von Molkte’s two eam- 
paigns he was opposed by indifferent generals who stood 
on the defensive. It is impossible to say what might have 
happened if he had tried to swallow a Napoleon instead 
of the Austrian commander, Benedek. Likewise, Napo- 
leon was fortunate in his first campaigns that he did not 
thrust his head into the jaws of a Von Molkte. At Water- 
loo he thrust himself between Wellington and Blucher, 5° 
that he could not concentrate superior forces at the de- 
cisive point because they would not let him. The author 
believes that Napoleon’s system has passed away forever, 
as modern conditions require decentralization and initiative. 
their campaigns upon four 


Both commanders based 
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a 
phases, preparation, concentration, maneuver and decisive 
hlow. The difference between them lies in the concentra- 
tion; Von Molkte concentrated on the battlefield, Napoleon 
before contact with the enemy. 

One interesting chapter in the book contains the only au- 
thentie data which is on record as estimating the power 
of the weapons in use so long ago. This table is as 
follows: 


Point-blank Extreme range 


OS Ee ee 270 yards 1,348 yards 
Guns, 8-pounder a 540 “ 3,372 - 

“ 16 - cttotu— 3.541 * 

“« 32 ete 5 * 4046 “* 


These were the weapons which Napoleon was in charge 
of at Toulon, which is the first place he acquired a reputa- 
tion. The author states that it is not explained what 
“point-blank for the musket” means but goes on to say 
that fire was rarely opend at anything over 100 yards and 
that we may guess that the average marksman might hit 
a battalion column at 200 yeards, a hay stack at 50 and 
a single man at 30. 

In this connection the author shows that Lord Nelson’s 
idea of the proper range for a British gunner was some- 
thing under 50 yards, and the proper target a battleship. 
Under these conditions, it is difficult to score a miss, sights 
onlv waste time, and the great thing was to fire two broad- 
sides to the enemy *s one. ; 

The author, in describing Napoleon at St. Helena, dis- 
eusses the question of whether he is a great man or not. 
In its simplest sense, greatness implies only size. There 
have been great sinners, as well as great saints. He con- 
cludes that Napoleon is ealled great because he imposed 
his will on more human beings than any man in history. 
At first, people followed him beeause it was to their in- 
terest to do so. Afterwards, when it was not to their 
interest, why did half a million men take up arms for the 
invasion of Russia? Crowds have been drawn to the Cru- 
sades by religious beliefs; to the banners in the World 
War by patriotism, but of all those who entered Russia, 
there were few who wanted to go, and probably none who 
knew any reason why they went except that Napoleon 
willed it. 

Men followed him when there was no more loot or glory 
to be won. They clung to him across the frozen desert of 
Russia, and in the retreat from Waterloo, the last square 
to break its ranks was the one in which Napoleon stood. 
As the author states, the man in the ranks is not a model 
of wisdom in every respect, but he is a mighty shrewd 
No lying bulletin 
ean throw dust in his eyes, no advertising swash-buckler 
In the judgment of the old guard, 


judge of his own commanding offieer. 


can pose as a hero. 
Napoleon must have been a great man as they spoke of 
him as “L’ Homme.” 

The book abounds in loeal color and intimate touches. 
For instance, Josephine usually has received more popular 
sympathy than Napoleon by reason of his treatment of 
her. The author, however, shows in the present outline 
that this sympathy has been very much misplaced, as the 
part played by Josephine is not particularly enobling or 
unselfish, 

It is believed that this volume is one of the most read- 
able books on Napoleon and his campaigns for both the 


general reader and the military man that has been pub- 
lished in years. 


Famous American Naval Officers. By Charles Lee Lewis. 
Boston: The Page Company. 374 pages. 24 illustra- 
tions. $2.00. 


T was in 1843 that the first collection of lives of Ameri- 

can Naval Officers was compiled by John Frost. This 
early work included twenty-one distinguished leaders and 
the author (apparantly setting the fashion for all subse- 
quent compilers) acknowledged that only the lack of space 
and material prevented his including other equally meri 
torious commanders in the single volume. Since then. 
much water has flowed under the bridge; ships have been 
fought to victory and to a watery grave; seafaring men 
have forced isolated peoples into the community of na 
tions and pushed forward the frontiers of chartered navi- 
gational waters from the North Pole to the Antarctie 
Continent; the secrets of meteorology and oceanography 
have been ferreted out and freely published to the com 
mereial world while the transition from sail to steam was 
still in its infaney; and in the meantime, four wars have 
been brought to a suecessful conclusion. 

Our sympathy goes out to any one who faces the task 
of selecting twelve outstanding leaders in the various ac 
tivities of the Navy up to the present time. We may as 
well say at once that Charles Lee Lewis, in his “Famous 
American Naval Officers,” has performed this task with 
eredit to himself. He has selected the single ship fighters, 
Paul Jones, Stephen Decatur and David Porter; the master 
s.aman, Isaae Hull; the squadron commanders, Oliver H. 
Perry, Thomas Maedonough, David G. Farragut and George 
Dewey; the preeminent diplomat, Matthew G. Perry; the 
touchstone historian, Alfred T. Mahan; the Aretie ex- 
plorer, Robert E. Parry; and the strategist and adminis- 
trator, William S. Sims. 

The life stories are written in a straightforward, enter 
taining style, free from bombast, reliance being placed on 
stirring facets simply told, rather than on perpetuating 
dubious legends. The work is such that the enthusiastic 
youth, having once dedicated himself to these leaders, ean- 
not, on arriving at the period of eynicism, eavil with the 
statements he onee accepted and transfer his admiration 
elsewhere, 

We must reeord, however, that the survey under review 
has omitted three important phases of naval activity domi- 
nated by leaders of exceptional merit. Privateering—in 
the days of the Revolution an entirely legitimate enter- 
prise—brought the struggling Colonies many a_ sorely 
needed cargo of supplies and furnished sea tales of fights 
against great odds, matehed only by the exploits of the 
regular Navy. The life of Commodore Thomas Truxtun, 
who fought through the Revolution as a Privateersman. 
would have given an interesting sidelight on this abandoned 
phase of naval warfare. 

The originator of the idea of the establishment of a 
weather bureau, the one who first applied the study of 
winds, storms and ocean currents to the benefit of all 
Matthew Fontaine Maury. 
While still in the midst of his work, he was honored by 


mariners, was Commander 


the crowned heads and many scientific societies of practi 
The sailing routes which he 
first preseribed between all important sea ports, saved 


cally every civilized nation. 


commerce millions of dollars annually and most of the 
recognized commerce lanes for sailing vessels to-day are 
where he originally laid them down. He cannot well be 


overlooked. 
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The investigational cruises of the British ship Beagle 
would still be well known to-day for their rich contribu- 
tion to the world’s scientific knowledge, even if Charles 
Darwin had not shed an added lustre on them by writing 
his “Deseent of Man” and andvancing the theory of evolu- 
tion subsequent to his joining the ship and completing a 
cruise. Our Navy also had an indefatigable explorer and 
contributor to scientific knowledge in Rear Admiral 
Charles Wilkes, whose discovery of the Antaretie Continent 
and other carefully conducted explorations give him a se- 
cure place among the Navy’s distinguished leaders. 

The present volume is one of a series of boy’s books and 
thus represents an opportunity to get excellent reading 
at a moderate price. There is nothing juvenile about it 
except the cover. The author has treated his subject seri- 
ously and merits serious consideration. A carefully pre- 
pared index and bibliography are appended. We venture 
to predict that if the work were enlarged by the three 
characters mentioned, handled in the same style and bound 
in library form, it would immediately be recognized as a 
standard, authoritative work. 


The Economy of Human Energy. By Thomas Nixon 
Carver. New York: The Macmillan Company, 1924. 
xliit287 pp. $2.50. 

ROFESSOR Carver has written this small volume on 

the fundamental thesis that economic questions are 
questions of human energy or manpower. In a very read- 
able manner he discusses a wide range of subjects which 
are brought into relation by this While few of the 
ideas developed will be unfamiliar to the student of eco- 
nomics, their presentation will be stimulating to the 
thoughtful layman and especially so to those who are 
whirl of post-war economic 


thesis. 


interested in the seething 
developments. 

The wide range of subjects touched upon and the brevity 
of treatment of each subject results in a condensation of 
statement that at times appears almost dogmatic. A 
single text which discusses in a brief compass questions 
of population, citizenship, thrift and the standard of liv- 
ing, the economy of food, the economic value of moral 
qualities, civilization, the economic cost of immorality, new 
sources of energy, organization as a means of economiz- 
ing, production vs. predation, the importance of serving 
and other subjects, can do no more than present the salient 
outlines of the writer’s argument. This is done by the 
present text with great skill and the book is one which 
the general reader will find of interest and value. 

A paragraph from Professor Carver’s “Summary and 
Conclusion” will serve to indicate his method of treatment 
and syle: 

“From this outline it will appear that the word Eco- 
nomies covers much more than is commonly assumed. 
That truthfulness is a labor saving invention, or at least 
a great economizer of social energy may appear as a novel 
idea to those who have never thought of it before. And 
yet, nothing could be clearer. A lying community can- 
not work together effectively and must, in the long run, 
lose ground in competition with a community where gen- 
eral confidence prevails among the citizens. Respect of 
property rights works in the same way. Even they who 
oppose private property do not like to live in a commu- 
nity where property in some form is not secure. They 
would leave such a community, if for no other reason than 
because there would be no men of enterprise and business 
energy to support a population to whom they could preach 


against private property. Inherited property, on the 
other hand, is a source of some waste in human life and 
energy in that it enables men to live without work who 
would otherwise have to work. On the other hand, it js 
doubtful whether men in the ordinary walks of life would 
work as hard to accumulate wealth, which is a great social 
advantage, if they could not leave a part of it at least to 
their heirs. From this point of view it is a means of 
economizing and utilizing energy. Does it occasion enough 
waste to overbalance this economy? This is the only phase 
of the inherited wealth which is’ worth 


discussing.” 


question of 


Graphic Statistics in Management. By William Henry 


Smith. New York: McGraw-Hill Book Company, Ine,, 
1924. 360 pages with Charts and Diagrams. $4.00. 


“T HERE are three distinct ways in which quantitative 

facts may be presented. First, as a plain statement 
of fact; second, as a statistical table; third, as a graph. 
Each has its peculiar advantges. The latter, or graphic 
presentation, however, is being increasingly resorted to 
because of its special merits. These special mrits are due 
primarily to the relationship which lines or pictures indi- 
cate and the ease with which this relationship can be 
grasped mentally. 

It is interesting to note that the author in his intro- 
ductory chapter points out that graphs are not suitable for 
representing all torms of data—an admission which indi- 
cates the whole subject is treated with sound judgment. 
Also, in a decidedly practical manner the methods of 
gathering statistics are discussed. Since obviously a graph 
is of little use if the data are not dependable, this depar- 
ture from the ordinary books on statistics will appeal to 
the business man who not only wants to know how to e¢on- 
struct graphs but also the best way to obtain the basic 
information. 

After discussing the methods of obtaining basic infor- 
the author outlines how to choose the type of 
Will pictorial charts, bar charts or 
line charts best suit the problem? Each is carefully 
analyzed and several simple rules given to enable the 
beginner to make the right selection. Numrous illustra- 
tions are inserted, most of which are actual reproductions 
of charts successfully used by the government and com- 
mercial firms. Special chapters are devoted to map charts, 
flow charts, Gantt charts, ete., in which the advantages 
and disadvantages of each are fully discussed. 

Another important section of the volume explains to 
business men how they may correctly interpret from prop- 
erly constructed charts economic or other conditions m 
relation to their own business management. Throughout, 
the practical value of chart construction is kept in the 
foreground. The constant aim is to help the business man 
understand what others have done in his field and to es- 
tablish a system of statistics which will give a clear picture 
of requirements, production and sales in his office, result- 


mation, 


chart to be used. 


ing thereby in a higher degree of business efficiency. It 
is essentially statistics in management. 

Unlike many books on statistics the text is not a plea 
for the adoption of any particular system. It is read- 
able, practical and to the point. Its appeal is necessarily 
made to the beginner and if there is any adverse eriticism 
to be offered it is in the fact that the section devoted 
basic information is 0 


to methods of gathering 


condensed. 
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Labor Attitudes and Problems. By Willard E. Atkins 
and Harold D. Lasswell. New York: Prentice-Hall, 
Inc., 1924. 27 Chapters. 512 Pages. Illustrated. 


oer the middle of the eighteenth century, machinery 

driven by mechanical power began to develop and the 
age of the skilled handicraftsman was at an end. In Eng- 
land, the change wrought by the advent of the machine 
was of such importance that the whole economic life of 
the nation was modified and the “Industrial Revolution” 
appeared as the result of man’s improvement of the means 
of production. Since that period, the machine has steadily 
increased its field of usefulness with natural displacement 
of men by machines. Such a condition naturally arouses 
the antipathy of the man for the machine and forms the 
background for the bulk of the industrial disputes of the 
present day. The men who did the work before the ma- 
chine was introduced will not readily consent to the with- 
holding of a livelihood because of a more efficient instru- 
ment of iron. 

The conflict of man and the machine has led to distinet 
class consciousness on the part of the worker. Unions for 
the protection of rights have been formed. We have even 
seen a Labor government in England erystallizing the 
political aspeet of the workers’ attitude toward society. 
Our own politicians eater to the organized power of the 
working masses, and often stand or fall on the response of 
labor at the polls. In its turn the publie often feels the 
clash of the disputes of labor and capital and endures 
hardships because a certain group of workers has exer- 
cised the constitutional right of quitting work to enforce 
its side of the dispute. 

Class consciousness and organization have developed for 
the worker a definite and important place in the society 
ot an industrial age. It is thus of considerable interest to 
the student of economies to inquire into the attitudes and 
aspirations of the group as a whole and to analyze the 
modern tendencies of labor in its relation to the authors 
of this volume. After a general view of labor problems 
and attitudes as a general proposition, the specifie prob- 
lems of various groups of workers, including the coal 
miners, the steel workers, agricultural workers, clothing 
workers, casual laborers, and unskilled women operators, 
are next diseussed. The transition is then natural to the 
treatment of the position of the working class in indus- 
tries where the machine has so materially altered produc- 
tion methods. In this section is included an interesting 
chapter on unemployment as a factor in modern life and 
the struggle of society to limit its extent and effect. 
Standards of living as motivating forees in the struggle ot 
the workman for a betterment of his status are next treat- 
ed. Then follows considerable treatment of the strugele of 
the workman for what he kas been able to secure through 
labor unions, in which, in particular, the aims and ideals 
of the unions are sympathetically and fairly treated. 
Lastly, there follows a discussion of the interests of the 
public both in protecting labor and in preventing the ex- 
cesses which labor might exercise if allowed unbridled 
license. 

This work is intended as a text-book for college use 
and includes at the end of each chapter pertinent ques- 
tions covering the subject matter as well as references to 
other works dealing with various phases of the problem. 
As a whole, the book forms an interesting and sympathetic 


exposition of labor in its relation to society and contains 
much of value for the factory executive as well as the 
Student of economics for whom it was intended. 
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Oil Engines. By A. L. Bird, New York; E. P. Dutton & 

Company. 1924. 103 diagrams; 276 pages. 

HIS book considers oil engines from a general view- 

point and after reviewing the subject from the histori- 
cal and development period takes up various operating 
principles, the combustion fuel, results of tests, mechani 
cal details peculiar to oil engines and coneludes with a 
chapter that considers the present position of the oil en- 
gine and its probable future development. 

While of a general nature rather than being confined to 
one type, the book is of rreat importance, for it deals 
with a class of power now receiving much attention in the 
United States, the development of which is being given 
the serious attention that it should have had years ago. 

The commercial application of the oil engine in large 
units has to date been on ships and many of those in use 
‘or this purpose are illustrated and deseribed. Brief men- 
tion is made of the effort to adapt this type of engine for 
rail service. 

From the types deseribed it is apparent that on account 
of the great weight per unit of power, the application of 
the oil engme to automotive vehicles is far from realiza 
tion until some way is found to reduce weight. 

The adaption to railroad service is not affected by weight 
and it would seem that the time is now here for serious 
study looking to the application of oil engines to replace 
steam locomotives. A more general application is largely 
dependent upon the development of a successful trans 
mission for high powers. 

The author coneludes his book with a tabulation show 
ing the range of thermal efficiencies of various forms of 
engines, the range being from four per cent for the simple 
steam engine to the forty per cent possible with the 
“Still” type. A glance at this table shows the enormous 


savings possible from the use of the oil engine where i 
can be adapted with its present limitations. 


David Wilmot. By Charles Buxton Going. New York: 
D. Appleton and Company, 1924. An illustrated Biog 
raphy. 40 chapters, 771 pages. $6.00. 

N August 8, 1846, there was sent to the Speaker’s desk 

in the House of Representatives an amendment to the 

so-called **T wo Million Bill’’ proposed by the President 
for the purpose of supplying $2,000,000 to negotiate the 
treaty of peace with Mexico. This amendment was the eul- 
mination of years of party strife over the extension of 
slavery Into new territories acquired by the United States 
and was the first enunciation of the famous Wilmot Pro 
viso Which afterwards became the thirteenth amendment 
to the Constitution of the United States. The free soil 
campaign of 1848 and the republican party of 1860 were 
based essentially on this short pronouncement of David 
Wilmot in 1846, and certain authorities have classed it as 
the most statesmanlike declaration arising out of the ter- 
ritorial annexations following the Mexican War and the 
policy on the extension of slavery in connection with 
these acquisitions. The Wilmot Proviso was expressed 
in the following words: 

“Neither slavery nor involuntary servitude shall ever 
exist in any part of said territory, except for crime, 
whereof the party shall first be duly convicted.’’ 

It laid the stage for a bitter fifteen year political con 
flict which had only one solution—the final arbitrament 
of arms. 

We read much in our books on American history of the 
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famous Wilmot Proviso, but we seldom see a reference 
to the author of the great principle. Mr. Going has de- 
cided that the life of the man who, in the words of 
Douglas, “raised the Wilmot Proviso tornado, and Lincoln 
swirled up on it,” should be interesting reading for the 
student of American history, and has provided in one 
volume a scholarly account of the life and work of this 
Calhoun of the North. 

As a matter of fact, there were few important events 
in the critical period from 1845 to 1865 in which Wilmot 
did not have an important part. His influence was vari- 
ously expressed in the national legislature, at the conven- 
tions of the free-soilers, and among the common people 
of a tense period. Most educated Americans know vaguely 
that his place is among the great statesmen of the country, 
but until we read Mr. Going’s account of his life we are 
unable to gage the extent of his greatness. While the 
Proviso is his best claim to fame, it is also surprising to 
note the various other activities which reflected credit on 
his abilities and indicated his prestige. From many ae- 
tivities, we can only note, in passing, a few. He had an 
important part in the organization of the Smithsonian 
Institution and in the assurance of Lincoln’s nomination 
in Chicago in 1860. He served brilliantly in the House and 
the Senate, and as a judge in the first U. S. Court of 
Claims. He fought almost singlehanded for his principles 
in a pro-slavery period and enjoyed the triumph of writing 
in 1856 the first Republican national platform. 

The author has ably. achieved his purpose of bringing 
before us “a complete picture of David Wilmot as a man 
and a statesman,” thus restoring “to the canvas of Ameri- 
can history the living figure of one of the most intense 
personalities in the great free-soil struggle which eulmi- 
nated in the Civil War.” 


The Story of Early Chemistry. By John Maxson Still- 


man. New York: D. Appleton and Company, 1924. 


N this day of “Outlines” and “Stories,” such as H. G. 

Wells’ “Outline of History,” Professor Thompson's 
“Outline of Science” and Van Loon’s “Story of Mankind,” 
it is encouraging to read a book on chemistry which tells 
the story of chemical knowledge and from the 
earliest times to the close of the 18th Century in such a 
way that it will be fascinating to the average reader and 
at the same time will be a source of valuable historical in- 


science 


formation to the professional chemist. 

Professor Stillman, late Professor Emeritus of Chem- 
istry, Stanford University, is well qualified to tell this 
story, for much of his life has been given to the history of 
chemistry, and for many years he has taught the subject 
to small classes. Previous to the present book, he had 
written a number of shorter articles of more or less popu- 
lar interest for such publications as “The Popular Science 
Monthly,” “The Scientific Monthly,” “The Monist” and 
several other publications: 

In the present book he has carried along in a parallel 
development from the earliest known beginnings of the 
history, on the one hand, of the chemical arts, and on the 
other hand, of chemical thought and theory, completing 
the work with the downfall of phlogiston, or fire theory. 

The book starts with the practical chemistry of the 
ancients, and quotes certain portions and extracts of the 





earliest known manuscripts dealing with chemistry. The 
author outlines the theory of the ancients with regard to 
matter and its changes, and gives considerable informa- 
tion regarding the early alchemists and their mystie theories, 

This is followed by a discussion of the chemical knowl- 
edge of the Middle Ages, including chemistry of the 13th, 
14th and 15th centuries. 

Two chapters are devoted to the 16th century with its 
progressive trend of chemical development. The latter 
part of the book deals with the 18th century and the rise 
and fall of the phlogiston theory. This remarkable theory 
attempted to explain and to correlate the phenomena of 
combustion, oxidation and reduction in a relatively simple 
and comprehensive manner. Until modern chemistry these 
phenomena were very difficult to explain, due to the faet 
that the constitution of the air in which combustion takes 
place was unknown, oxygen not having been discovered 
by Priestly until sometime later. This theory may be best 
understood by stating that all substances give off phlogis- 
ton readily instead of saying, as we do, that they take up 
oxygen readily. 

The latter part of the book devotes a chapter to the de- 
velopment of the chemistry of gases. This development 
chiefly contributed to the overthrow of the theory of 
phlogiston. 

A chapter is also devoted to the early idea of chemical 
affinity, and another chapter to the chemical revolution 
which took place in chemical theory, thought and develop- 
ment as a result of the work of Lavoisier, the effect of 
whose work extends down to our present day. 

The author, in compiling his history, has based his 
outline on the development of certain elementary sub- 
stances, so that there is a connected chain of thought on 
the history of the more important elements, such as iron, 
phosphorous, copper, potassium, ete. While this has fa- 
cilitated following the chemical history of substances, it 
has made a little confusion with regard to the history of 
men who are connected with chemical history. The book 
is in no sense a biography of eminent chemists, although 
considerable information is given with regard to all men 
who are of real significance in the growth of chemical 
science. Emphasis has been placed upon the discoveries 
and speculations that have made a decided impress on 
the growth of chemical science. 

The book contains a great many quotations from an- 
cient and modern languages with valuable references, so 
that the scholar or the scientist who is interested enough 
ean verify for himself the accuracy of the translation. 
A valuable bibliography of the works consulted in the 
preparation of the book, not ineluding journals or pro- 
ceedings of standard societies, is appended. 

The book contains a great many of the early chemical 
formulas, and it is quite evident that the formula used 
in mixing the witch’s brew, as told by Shakespeare in 
** Macbeth,’’ 
rent recipes of the time. 


was quite similar in ingredients to the eur- 


The Story of Early Chemistry is extremely readable 
and should be enjoyed by anyone who is at all interested 
in historical research or who has ever been inclined to 
take the slightest interest in chemistry. In this day and 
age of the world, this embraces nearly everyone, as the 
present day application of industrial chemistry is wide 
spread and far reaching. 
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Items of Interest to Members of the Ordnance Section, O. R. C. 





Edited by Major John A. Brooks, Jr., Military Personnel Section, Office of the Chief of Ordnance 


T= new regulations for the Officers’ Reserve Corps 
are still in the hands of the printer. After their 
publication and distribution it is expected that it will 
be necessary for the War Department to determine and 
publish various policies and provisions relating to their 
administration. As soon as this has been done all in- 
formation of interest to officers of the Ordnance O. R. C. 
will be published in this section of ARMY ORDNANCE. 
This will inelude definite instructions regarding appoint- 
ments and promotions. 


T is expected that a meeting of Corps Area Ordnance 

Officers will be held in Washington during the latter 
part of January. One of the purposes of this meeting 
is to arrive at a uniform method of administration of 
Reserve Activities in the several Corps Areas. Plans 
for procurement, assignment, training and promotion of 
Reserve Officers will be discussed. The results of this 
meeting should, therefore, be of much interest to officers 
who are assigned to duty with troops. 


ANY Reserve Officers, as well as applicants for a Re- 

serve Commission, do not have a clear understanding 
of the distinction between ‘‘Special Service’’ and ‘‘Ser- 
vice with Troops.’’ This distinction is important not 
only beeause the character of examination for appoint- 
ment and promotion is different, but the duties are not of 
the same nature and different offices have jurisdiction 
over assignment, promotion and training. 

Officers who apply for ‘*‘Duty with Troops’’ are in 
general placed in what has been known as Territorial 
Assignment, or T. A., Group, and are assigned to the 
Corps Area in which they reside. The Corps Area Com- 
mander then assigns them to one of the tactical units 
under his command. 
of the grade of Lieutenant and Captain, and are as- 
signed to Ammunition, Depot or Maintenance Companies. 
They are trained at such times and places as the Corps 
Area Commander may direct, and he prescribes the char- 
acter of training, subject to general instructions from 
the War Department. 

Officers who apply for ‘‘Special Service’’ are placed 
in what has been known as the Branch Assignment, or 
B. A. Group. These come under the assignment juris- 
diction of the Chief of Ordnance. Their qualifications 
are carefully considered and they are assigned to the 
Office of the Chief of Ordnance or to the nearest Arsenal, 
Proving Ground, District Office or to other activity under 
the control of the Chief of Ordnance for which they 
are properly qualified. They are trained under the di- 


The majority of these officers are 


? 


rection of the Chief of Ordnance. 

The general policy governing the training of Ordnance 
Reserve Officers under the assignment jurisdiction of the 
Chief of Ordnance will be diseussed in a later issue. 
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ANY officers assigned to Ordnance establishments 

are confused by the fact that they receive some com- 
munications through Corps Area Headquarters and head 
quarters of tactical organizations within the Corps Area. 
This is in accordance with existing War Department 
which state that all Officers are under 
the administrative control of the 
of the Corps Area in which they reside. 
Area keeps a record of all Reserve Officers of all branches 
who live within the Corps Area, and communications af- 
through 


orders Reserve 


Commanding General 


Kach Corps 


fecting these officers are required to be sent 
Area Headquarters. In order to maintain per- 
sonal contact and to be of assistance to Reserve Officers 


Corps 


in matters relating to their military status, such com- 
munications are sent through the regular officer who is 
stationed nearest the Reserve Officer’s 
dence. This administrative 
spondence courses, but does not inelude promotions, as- 


place of resi- 
control extends to corre- 
signments, or training of officers in the Branch Assign- 
ment Group. 

HE matter of a suitable assignment is perhaps more 

important to a Reserve Officer than any other problem 
relating to his service, with the possible exception of 
the means whereby he may properly prepare himself to 
be of the most service in that assignment. An officer 
who is desired for special service must, of necessity, be 
ass'gned on the basis of the information available in the 
office of the Chief of Ordnance. This information is 
frequently very incomplete, and unsatisfactory assign- 
ments have occasionally resulted. 

A study has been made with a view to providing more 
comprehensive information, without at the same time re- 
quiring extra labor on the part of Reserve Officers in 
the preparation of reports. The basis of the new sys- 
records will be two ecards, a qualifification ecard 
and a record ecard. The first will be filled in by each 
Reserve Officer to show certain necessary data as to past 
It will be of permanent value and will not 


tem of 


experience, 
be in the nature of a_ periodical report. The record 
card will be kept up to date in the office of the Chief 
of Ordnance, and will contain all pertinent information 
regarding matters which are subject to change, such as 
address, assignment, duties while on active duty, civil 
occupation, promotions, and activities such as correspon- 
dence courses, lectures or articles of a technical nature, 
and any other matter which is a part of his military 
history or should be considered in determining his as- 
signment or recommending his examination for promo- 
tion. 

At the time the qualification eards are sent out each 
officer will be given the opportunity to request reassign- 
ment if he considers that his present assignment is not 
in the best interests of the Service. In order that each 
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officer may have available complete information on which 
to base his consideration of this matter, information re- 
garding the present organization of the Ordnance De- 
partment and the duty of the various subdivisions is pub- 
lished on page 692 of this issue. 


UNDS are available for training about eighty officers 
of the Branch Assignment Group prior to July Ist, 
1925. It is contemplated that training for fifteen day 
periods will be conducted in small groups during April, 
May or June at the Manufacturing Arsenals and in the 
Ordnance Office. Officers who wish training this year 
are requested to send applications to the office or ac- 
tivity to which assignd, giving the time that will be 
most suitable. Officers to be trained will be selected by 
the office to which assigned, preference being given to 
those who have not had prior training. Officers who 
are selected will be notified as promptly as possible in 
order that their personal affairs may be arranged. In 
order to avoid disarrangement of personal affairs it is 
suggested that no definite plans be made until the ac- 
tual receipt of orders. 


OLONEL CHARLES W. MILLER, Ord. O. R. C., has 
just completed fifteen days active duty in the Office 
otf the Assistant Secretary of War. 


N Tuesday, November 25th, the second of the series 

of lectures being given for all Ordnance Reserve Offi- 
cers, members of the New York Post and of the Nation- 
al Defense Section of the American Society of Mechani- 
cal Engineers, as well as the manufacturers assigned to 
Ordnance in that District, was given at the Engineers 
Building, 29 West 39th Street, New York City. General 
Samuel McRoberts, Ordnance, O. R. C., a member of the 
New York Ordnance Advisory Board, presided. The first 
lecture was given by Major P. J. O’Shaughnessy on the 
subject of ‘*Contracts,’’ covering the proposed wartime 
contracts that are being developed; the second lecture, 
by Major J. K. Crain, on ‘‘Raw Materials,’’ strategic 
raw materials being especially dwelt upon. 


AJ. JOHN B. ROSE, U.S. A., Chief of the Artillery 
Division of the Ordnance Department, Washington, 
D. C., gave an instructive lecture to Ordnance Reserve 
Officers on December 15 in the Engineering Societies 
Building, New York City. 
His subject was ‘‘Artillery,’’? and numerous photo- 
graphs and drawings of the latest type of artillery were 
shown by stereoptican. There was a large attendance. 


] 


HAT is considered the most important of the series 

of lectures for Ordnance Reserve officers and manu- 
facturers of the New York Ordnance District was that 
of January 12, at which Mr. Charles M. Schwab pre- 
sided. 

The subject of this leeture, which was _ illustrated, 
covered ‘‘Small Arms,’’ and was given by Maj. G. P. 
Wilhelm, U. S. A., Chief of the Small Arms Division, 
Office of the Chief of Ordnance, Washington. 

Col. James L. Walsh, Ord. O. R.C., Chief of the New 
York District, arranged the series of lectures for the 
winter season of 1924-1925, each lecture being presided 
over by a member of the United States Ordnance Advisory 
Board, composed of leaders of industry. 








The success of these lectures has been gratifying, and 
the speakers have done much to familiarize the officers 
and manufacturers of the New York District with Ord- 
nance material that must be produced in the event of 


war. 









Brig. Gen. Thompson a Reserve Officer 


OL. JOHN TALIAFERRO THOMPSON, U. 8. A., re- 

tired, formerly of the Ordnance Department, has been 
appointed a brigadier general in the Reserve Corps. It 
was due largely to Col. Thompson’s work, extending over 
a period of many years, that the present high state of 
efficiency of the service shoulder-rifle was attained, and 
since his retirement from the active list some years ago has 
been devoting much of his time to development of a satis- 
factory semiautomatic shoulder-rifle. 

At beginning of the World War he was recalled from 
the retired list to active duty in the office of the Chief 
of Ordnance and made chief of the Small-arms Division. 
For his work at the head of this division he was awarded 
the distinguished service medal. Later he was advanced 
to the rank of brigadier general and made director of 
arsenals. He holds the degree of LL.D. from Indiana 
University. 


Lieut. Col. Frank Granger Bolles 


L! COL. FRANK GRANGER BOLLES, a prominent 
-” member of the Ordnance Officers’ Reserve Corps and 
a member of the Army Ordnance Association, died 
October 31, 1924. 

Born, Watertown, Wis., June 4, 1865, Col. Bolles re- 
ceived his early training and education in Watertown 
and Milwaukee, Wis. As a young man he was first con- 
nected with the Government Service in the Pension Of- 
fice. After several years he entered his business career 
which was largely along editorial and advertising lines, 
for such concerns as the Westinghouse Electric Com- 
pany, Pittsburgh; Bullock Electrie Company, Cincinnati; 
The Allis-Chalmers Company, Milwaukee; and The Evin- 
rude Motor Company, Milwaukee. 

He was sent abroad by the Government as an engil- 
eer to make a study of industrial conditions, this study 
covering a period of several years. He then became as- 
sociated with the International Trade Press, where he 
served until the United States entered the World War. 
He was appointed Major of Ordnance and was first as- 
signed to the Bethlehem Steel Corporation. Later he was 
transferred to the Mosler Safe Company of Hamilton, 
Ohio. After a short period he was called for duty m 
France and was in active service abroad for a period 
of approximately nine months. On his return he was 
assigned to the War Claims Board and promoted to Lieu- 
tenant Colonel. He received an honorable discharge from 
service in November, 1919, and then resumed his ¢ob- 
nection with the International Trade Press of Chicago 
as director of research. 

Colonel Bolles was a member and officer in a number 
of associations connected with the Army, including, in 
addition to the Army Ordnance Association, the Military 
Order of the World War, American Legion, Reserve Off- 
cers Association of the United States. He was also 4 
member of several advertising clubs, the Adventurers 
Club societies including the 


and several engineering 


American Society of Mechanical Engineers. 
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RESERVE CORPS NOTES 





Recently Commissioned Ordnance Reserve Officers 


HE following have accepted reserve commissions since 


the last issue of ARMY ORDNANCE: 


Brig. Gen. John T. Thompson, Ord. ORC., 
Banks St., New Canaan, Conn. 
Col. Herman A. Metz, Ord. ORC., 
38 West 74th St., New York, N. Y. 
Lieut. Col. Osear H. Fogg, Ord. ORC., 
130 East 15th St., New York, N. Y. 
Lieut. Col. Robert F. Gadd, Ord. ORC., 
76 Kenyon St., Hartford, Conn. 
Major John A. Bell, Ord. ORC., 
816 Washington Ave., Carnegie, Pa. 
Major Albert K. Chapman, Ord. ORC., 
296 Seneca Parkway, Rochester, N. Y. 
Major Louis A. Dearr, Ord. ORC., 
216 N. 16th St., Quiney, Il. 
Major James B. Fitzgerald, Ord. ORC., 
Hollywood, Il. 
Major Walter W. Golden, Ord. ORC., 
129 18th St., Warwood, Wheeling, W. Va. 
Major William H. Keen, Ord. ORC., 
Care of Indlum Steel Co., Watervliet, N. Y. 
Major Floyd K. Richtmyer, Ord. ORC., 
307 Fairmont Ave., Ithaea, N. Y. 
Major William P. Turner, Ord. ORC., 
Purdue Univ., West Lafayette, Ind. 
Major George A. Voss, Ord. ORC., 
264 74th St., Brooklyn, N. Y. 
Major Charles Yon, Ord. ORC., 
1080 Chestnut St., Coraopolis, Pa. 
‘apt. Donald H. Atherton, Ord. ORC., 
200 Glenwood Glade, Oakland, Calif. 
‘apt. Jay S. Buckley, Ord. ORC., 
77 Cottage Ave., Ansonia, Conn. 
‘apt. Charles B. Carter, Ord. ORC., 
501 Surf St., Chieago, Il. 
‘apt. Rudolph H. Fox, Ord. ORC., 
Pig Point, Portsmouth, Va. 
‘apt. Frank J. Googins, Ord. ORC., 
1407 Commonwealth Ave., Boston, Mass. 
‘apt. Walter Graham, Ord. ORC., 


-~ 


-~ 


~ 


~ 


328 North Tejon St., Colorado Springs, Colo. 


-~ 


‘apt. Ralph H. Higgins, Ord. ORC., 
Uxbridge, Mass. 
apt. Alfred C. Lingloff, Ord. ORC., 
Fort Hayes, Columbus, Ohio. 
‘apt. Melville L. Merrill, Ord. ORC., 
26 Keeney Ave., West Hartford, Conn. 
apt. Edward R. Neville, Ord. ORC., 
22 ‘Third St., Lowell, Mass. 
‘apt. Charles G. Spice, Ord. ORC., 
97 Farmington Ave., Hartford, Conn. 
‘apt. Allen C. Staley, Ord. ORC., 
Purdue Univ., Lafayette, Ind. 
‘apt. Arthur G. Tibby, Ord. ORC., 
86 F St., Salt Lake City, Utah. 
‘apt. Wallace C. Welch, Ord. ORC., 


~ 


~ 


~ 


Hdqrs. 4th Corps Area, Atlanta, Ga. 

Capt. William Zwieky, Ord. ORC., 
Rapid City, South Dakota. 

Ist Lieut. Thomas W. Bell, Ord. ORC., 
Pie Point, Portsmouth, Va. 

Ist Lieut. Willard F. Cox, Ord. ORC., 
Wilber, Nebr. 


Ist 


2nd 


2nd 


2nd 


2nd 


2nd 


2nd 


2nd 


2nd 


2nd 


2nd 


2nd 


2nd 


2nd 


2nd 


Lieut. William F. Dougherty, Ord. ORC., 
Bushton, Kans. 

Lieut. Perle T. Eichelberger, Ord. ORC., 
26 Wisteria Drive, Dayton, Ohio. 

Lieut. David S. Henderson, Ord. ORC., 

33 Hobson St., Newark, N. J. 

Lieut. Harry A. Hirsch, Ord. ORC., 

1445 North Lawrence St., Philadelphia, Pa. 
Lieut. Harry Lauterbach, Ord. ORC., 
1317 Drake Ave., Burlingame, Calif. 
Lieut. Lewis B. Lindemuth, Ord. ORC., 
40 Wall St., New York, N. Y. 


. Lieut. Arthur D. Morriss, Ord. ORC., 


Washington Ave., Hillsdale, Bergen Co., N. J. 
Lieut. Oliver M. Olson, Ord. ORC., 

Press Club, San Francisco, Calif. 2 
Lieut. Virgil C. Pritchett, Ord. ORC., | 
12 Highland Ave., Maplewood, N. J. 

Lieut. Justus Rising, Ord. ORC., 

503 Waldron St., West Lafayette, Ind. 
Lieut. Stanley C. Schultz, Ord. ORC., 

28 Twin Oaks Apt., Akron, Ohio. 

Lieut. Luther M. Walton, Ord. ORC., 
Wernersville, Pa. 

Lieut. Albert M. Young, Ord. ORC., 

17 Gramerey Park, New York, N. Y. 

Lieut. Lawrence A. Anderson, Ord. ORC., 
130 Precita Ave., San Franeiseo, Cal. 
Lieut. William P. Blackwell, Jr., Ord. ORC., 
72 West Adams St., Room 950, Chicago, II. 
Lieut. Thomas H. Bradley, Ord. ORC., 
4253 Halldale Ave., Los Angeles, Calif. 
Lieut. Hiram K. Briggs, Ord. ORC., 

1601 West 27th St., Minneapolis, Minn. 
Lieut. Christopher M. Conway, Ord. ORC., 
17 Clifton Place, Brooklyn, N. Y. 

Lieut. Henry F. Culver, Ord. ORC., 

930 Edgecomb Place, Chicago, Il. 

Lieut. Wilson H. Eastman, Ord. ORC., 

239 Oak St., Atlanta, Ga. 

Lieut. Cornelius E. Heath, Ord. ORC., 

The Thomson Club, 24 Baker St., Lynn, Mass. 
Lieut. Fred C. MeCafferty, Ord. ORC., 

121 Center St., Wilkinsburg, Pa. 

Lieut. Louis Rudnick, Ord. ORC., 

109 Cole Ave., Williamstown, Mass. 

Lieut. Arthur Steil, Ord. ORC.., 

Box 547, Fernandina, Fla. 

Lieut. Benjamin E. Watkins, Ord. ORC., 
Indian Springs, Ga. 

Lieut. Clyde Whitlatch, Ord. ORC., 

Hdqrs. 2nd Corps Area, Governors Island, N. Y. 
Lieut. Theodore E. Xistris, Ord. ORC., 

Y. M. C. A. Bldg., Appleton, Wis. 


Recently Assigned Ordnance Reserve Officers 


“T HE following reserve officers have recently been as- 


signed as indicated after their names: 


Col, 


Herman A. Metz, Ord. ORC., 38 West 74th St., New 
York, N. Y., Territorial Assignment Group. 


Lieut. Osear H. Fogg, Ord. ORC., 130 East 15th St., New 


York, N. Y., Field Service, Maintenance Division, 
Washington, .D. C. 


Lieut. Col. Robert F. Gadd, Ord. ORC., 76 Kenyon St., 


Hartford, Conn., Territorial Assignment Group. 
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Lieui. Col. Elmer E. Ware, Ord. ORC., 319 Westmitister 
Ave., Detroit, Mich., Manufacturing Service, Nitrate 
Plant, Musele Shoals, Ala. 


Major John A. Bell, Ord. ORC., 816 Washington Ave., 
Carnegie, Pa., Manufacturing Service, Pittsburgh 
Distriet Ordnance Office, Pittsburgh, Pa. 

Major Albert W. Draves, Ord. ORC., 1284 Stowell Ave., 
Shorewood, Milwaukee, Wis., Manufacturing Service, 
Chicago District Ordnance Office, Chicago, Il. 

Major Walter W. Golden, Ord. ORC., 129 18th St., War- 
wood, Wheeling, W. Va., Manufacturing Service, 
Pittsburgh District Ordnance Office, Pittsburgh, Pa. 

Major George W. Morrison, Ord. ORC., P. O. Box 146, 
Latrobe, Pa., Manufacturing Service, Pittsburgh 
District Ordnance Office, Pittsburgh, Pa. 

Major Floyd K. Richtmyer, Ord. ORC., 307 Fairmont 
Ave., Ithaca, N. Y., Manufacturing Service, Buffalo 
District Ordnance Office, Watervliet Arsenal, Water- 
vliet, N. Y. 

Major George A. Voss, Ord. ORC., 264 74th St., Brook- 
lyn, N. Y., Manufacturing Service, New York Dis- 
trict Ordnance Office, New York, N. Y. 

Major Charles Yon, Ord. ORC., 1080 Chestnut St., Cora- 
opolis, Pa., Manufacturing Service, Pittsburgh Dis- 
trict Ordnance Office, Pittsburgh, Pa. 

Capt. Donald H. Atherton, Ord. ORC., 200 Glenwood 
Glade, Oakland, Calif., Territorial Assignment Group. 

Capt. Charles B. Carter, Ord. ORC., 501 Surf St., Chi- 
eago, Ill, Manufacturing Service, Chicago District 
Ordnance Office, Chieago, Tl. 

Capt. L. A. Codd, Ord. ORC., 1906 N St., N. W., Wash- 
ington, D. C., Manufacturing Service, Ammunition 
Division, Washington, D. C. 

Capt. Edwin G. Davis, Ord. ORC., 7 Glenbrook Ave., 
Yonkers, N. Y., Manufacturing Service, New York 
Distriet Ordnance Office, New York, N. Y. 

Capt. Frank J. Googins, Ord. ORC., 1407 Commonwealth 
Ave., Boston, Mass., Territorial Assignment Group. 

Capt. Ralph H. Higgins, Ord. ORC., Uxbridge, Mass., 
Territorial Assignment Group. 

Capt. Alfred C. Lindloff, Ord. ORC., Fort Hayes, Colum- 
bus, Ohio, Territorial Assignment Group. 

Capt. Ernest L. Lueas, Ord. ORC., A. & M. College, Miss., 
Manufacturing Service, Birmingham District Ord- 
nanee Office, Birmingham, Ala. 

Capt. Melville L. Merrill, Ord. ORC., 26 Keeney Ave., 
West Hartford, Conn., Manufacturing Service, 
Bridgeport District Ordnance Office, Springfield 
Armory, Springfield, Mass. 

Ist Lieut. Harry H. Needham, Ord. ORC., Erie Ordnance 
Depot, LaCarne, Ohio, Field Service, Erie Ordnance 
Reserve Depot, LaCarne, Ohio. 

Capt. Arthur G. Tibby, Ord. ORC., 86 F St., Salt Lake 
Citv, Utah, Territorial Assignment Group. 

Capt. William Zwicky, Ord. ORC., Rapid City, South 
Dakota, Territorial Assignment Group. 

Ist Lieut. Willard F. Cox, Ord. ORC., Wilber, Nebr., Ter- 
ritorial Assignment Group. 

Ist Lieut. William F. Dougherty, Ord. ORC., Bushton, 
Kan., Territorial Assignment Group. 

Ist Lieut. Perle T. Eichelberger, Ord. ORC., 26 Wisteria 
Drive, Dayton, Ohio, Manufacturing Service, Cincin- 
nati Distriet Ordnance Office, Cincinnati, Ohio. 

Ist Lieut. David S. Henderson, Ord. ORC., 33 Hobson 

St., Newark, N. J., Territorial Assignment Group. 





——. 


Ist Lieut. Harry Lauterbach, Ord. ORC., 1317 Drake 
Ave., Burlingame, Cal., Manufacturing Service, San 
Francisco District Ordnance Office, San Franciseo, 
Calif. 

Ist Lieut. Lewis B. Lindemuth, Ord. ORC., 40 Wall St., 
New York, N. Y., Manufacturing Service, New York 
District Ordnance Office, New York, N. Y. 

Ist Lieut. Arthur D. Morriss, Ord. O. R. C., Washington 
Ave., Hillsdale, Bergen County, N. J., Manufactur. 
ing Service, New York District Ordnance Office, New 
York, N. Y. 

Ist Lieut. Oliver M. Olson, Ord. ORC., Press Club, San 
Francisco, Calif., Manufacturing Service, Aircraft 
Armament Division, Washington, D. C. 

Ist Lieut. Clifford B. Potter, Ord. ORC., 1206 2nd Na- 

tional Bank Bldg., Toledo, Ohio, Manufacturing 

Service, Chicago District Ordnance Office. 

Lieut. Justus Rising, Ord. ORC., 503 Waldron St., 

West LaFayette, Ind., Manufacturing Service, Rock 

Island Arsenal, Rock Island, Il. 

Lieut. Stanley C. Schultz, Ord. ORC., 28 Twin Oaks 

Apt., Akron, Ohio, Manufacturing Service, Cleveland 

District Ordnance Office, Cleveland, Ohio. 

Ist Lieut. Gordon C. Tibbitts, Ord. ORC., 22 
Ave., Takoma Park, D. C., Manufacturing 
Ammunition Division, Washington, D. C. 

Ist Lieut. Luther M. Walton, Ord. ORC., Wernersville, 
Pa., Manufacturing Service, Frankford Arsenal, 
Philadelphia, Pa. 

Ist Lieut. Albert M. Young, Ord. ORC., 17 Gramercy 

Park, New York, N. Y., Manufacturing Service, New 

York District Ordnance Office, New York, N. Y. 

Lieut. Lawrence A. Anderson, Ord. ORC., 130 Pre- 

cita Ave., San Franciseo, Calif., Manufacturing Serv- 

ice, San Francisco District Ordnance Office, San 

Franeciseo, Calif. 

Lieut. William P. Blackwell, Jr., Ord. ORC., 72 West 

Adams St., Chieago, TIll., Manufacturing Service, Chi- 

cago District Ordnance Office, Chicago, TIl. 


Ist 


Carroll 
Service 


2nd 


2nd 


2nd Lieut. Thomas H. Bradley, Ord. ORC., 4253 Halldale 
Ave., Los Angeles, Calif., Territorial Assignment 
Group. 

2nd Lieut. Hiram K. Briggs, Ord. ORC., 1601 W. 27th 
St., Minneapolis, Minn., Territorial Assignment 
Group. 

2nd Lieut. Dennis W. Brosnan, Jr., Ord. ORC., 242 Pine 


St., Albany, Ga., Manufacturing Service, Birming- 
ham District Ordnance Office. 


2nd Lieut. Christopher M. Conway, Ord. ORC., 17 Clifton 


Place, Brooklyn, N. Y., Territorial Assignment 
Group. 

2nd Lieut. Edward L. Cox, Ord. ORC., Y. M. C. A, 
Appleton, Wis., Manufacturing Service, Chicago 


District Ordnance Office, Chicago, Tl. 

Lieut. Allan M. Crain, Ord. ORC., 5811 Glenview 
Ave., Cincinnati, Ohio, Technical Staff, Aberdeen 
Proving Ground, Md. 

Lieut. Henry F. Culver, Ord. ORC., 930 Edgecomb 
Place, Chicago, Ill., Territorial Assignment Group. 
Lieut. Wilson H. Eastman, Ord. ORC., 239 Oak St. 
Atlanta, Ga., Manufacturing Service, Birmingham 
District Ordnance Office, Birmingham, Ala. 

Lieut. Cornelius E. Heath, Ord. ORC., The Thomson 
Club, 24 Baker St., Lynn, Mass., Territorial Assigt- 
ment Group. 


2nd 


2nd 


2nd 


2nd 
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2nd Lieut. Clarence Jensen, Ord. ORC., 221 11th St., Ra- 
cine, Wis., Manufacturing Service, Chicago District 
Ordnance Office, Chicago, II. 

9nd Lieut. Herbert S. Karch, Ord. ORC., U. S. Bureau of 
Mines, 4800 Farbes St., Pittsburgh, Pa., Manufactur- 
ing Service, Pittsburgh District Ordnance Office, 
Pittsburgh, Pa. 

2nd Lieut. Fred C. MeCafferty, Ord. ORC., 421 Center 
St., Wilkinsburg, Pa., Territorial Assignment Group. 

2nd Lieut. Louis Rudnick, Ord. ORC., 109 Cole Ave., 
Williamstown, Mass., Territorial Assignment Group. 

2nd Lieut. William V. Sestok, Ord. ORC., 2424 Elmhurst 
Ave., Detroit, Mich., Technical Staff, Aberdeen Prov- 
ing Ground, Md. 

2nd Lieut. John Slezak, Ord. ORC., 156 North Oak Park 
Ave., Oak Park, Ill., Manufacturing Service, Chicago 
District Ordnance Office, Chicago, Il. 

2nd Lieut. Arthur Steil, Ord. ORC., Box 547, Fernandina, 
Fla., Manufacturing Service, Birmingham District 
Ordnance Office, Birmingham, Ala. 

29nd Lieut. Theodore E. Xistris, Ord. ORC., Y. M. C. A. 
Bldg., Appleton, Wis., Manufacturing Service, Chi- 
cago District Ordnance Office, Chicago, Il. 


Recently Appointed Ordnance Reserve Officers 


‘| HE following reserve officers have accepted reappoint- 
ment in the Ordnance Officers’ Reserve Corps: 
Lieut. Col. Charles O. Brown, Ord., ORC. 
Hillerest Lane, Rye, N. Y. 
Lieut. Col. Edmund D. Campbell, Ord. ORC., 
915 Olive St., St. Louis, Mo. 
Lieut. Col. Myron S. Falk, Ord. ORC., 
130 East 44th St., New York, N. Y. 
Lieut. Col. William M. MacCleary, Ord. ORC., 
221 Corlies Ave., Pelham, N. Y. 
Lieut. Col. James Stewart, Ord. ORC. 
Ardsheal Ranch, P. O. Box 116, La Habra, Calif. 
Major Paschal W. Barr, Ord. ORC., 
343 W. Laneaster Pike, Ardmore, Pa. 
Major Robert W. Burgess, Ord. ORC., 
195 Broadway, New York, N. Y. 
Major Howard P. Elwell, Ord. ORC., 
Fernwood, Gloucester, Mass. 
Major Ernest C. Goddard, Ord. ORC., 
1911 N. 33rd St., Philadelphia, Pa. 
Major Raymond D. MeGrath, Ord. ORC., 
Care Lazard Freres, 120 Broadway, New York, N. Y. 
Majer Thomas Moore, Ord. ORC., 
1128 Fillmore St., Frankford, Philadelphia, Pa. 
Major John B. Read, Ord. ORC., 
1520 Maple St., Golden, Colo. 
Major Henry J. Savage, Ord. ORC., 
Care McLaren Products Co., Dayton, Ohio. 
Capt. Harry L. Beshore, Ord. ORC., 
511 Spencer Ave., Marion, Ind. 
Capt. William C. Bliss, Ord. ORC., 
1929 Lutus Ave., St. Louis, Mo. 
Capt. Lyman D. Bothwell, Ord. ORC., 
2215 East 97th St., Cleveland, Ohio. 
Capt. Harold W. Bristol, Ord. ORC., 
12 W. Main St., Washington, N. C. 


Capt. Frederick C. Cooke, Ord. ORC., 
Freeborn St., Portsmouth, R. I. 
Capt. Augustine J. Daly, Ord. ORC., 
12 Spruce St., Westerly, R. I. 
Capt. Fred L. Dean, Ord. ORC., 
Hdqrs. 3rd Div., Camp Lewis, Wash. 
Capt. Verne G. DeCamp, Ord. ORC., 
713 E. Washington St., Huntington, Ind. 
Capt. Earl G. Grenier, Ord. ORC., 
21 Shepherd Place, Utica, N. Y. 
Capt. Reginald W. Hay, Ord. ORC., 
120 St. Paul’s Road, Ardmore, Pa. 
Capt. Langhorne D. Lewis, Ord. ORC., 
Frankford Arsenal, Bridesburg Sta., Philadelphia, Pa. 
Capt. Warner McLaughlin, Ord. ORC., 
P. O. Box 433, Port Henry, N. Y. 
Capt. Frederick T. Mason, Ord. ORC., 
50 Hamilton St., Wollaston, Mass. 
Capt. Edwin J. Mullen, Ord. ORC., 
44 Jackson St., New Rochelle, N. Y. 
Capt. Charles A. Tibbals, Jr., Ord. ORC., 
511 Hawthorn Lane, Winnetka, Il. 
Ist Lieut. Harry A. Blankenship, Ord. ORC., 
1325 Market St., Parkersburg, W. Va. 
Ist Lieut. John O. Brennan, Ord. ORC., 
25 Fairview Ave., Dover, N. J. 
Ist Lieut. Albert G. Brussart, Ord, ORC., 
420 Pine St., Steelton, Pa. 
Ist Lieut. Virgil N. Charles, Ord. ORC., 
Y. M. C. A., St. Joseph, Mo. 
Ist Lieut. Robert H. Featherstone, Ord. ORC., 
Wardman Park Annex, Washington, D. C. 
Ist Lieut. Guy M. Daniels, Ord. ORC., 
Route No. 1, Rensselaer, Ind. 
Ist Lieut. Benjamin H. Hosler, Ord. ORC., 
2400 Oliver Bldg., Pittsburgh, Pa. 
Ist Lieut. James W. Johnston, Ord. ORC., 
1825 Columbia Road, N. W., Washington, D. C. 
Ist Lieut. William R. Lueas, Ord. ORC., 
472 G St., S. W., Washington, D. C. 
Ist Lieut. Russell F. Macdonald, Ord. ORC., 
822 Walker Ave., Oakland, Calif. 
Ist Lieut. Robert M. Schiller, Ord. ORC., 
17 North Wabash Ave., Chicago, IIl. 
2nd Lieut. Maurice A. Barancik, Ord. ORC., 
38 S. Dearborn St., Chicago, Il. 
2nd Lieut. Jesse A. Bell, Ord. ORC., 
821 Thorne St., Fresno, Calif. 
2nd Lieut. William H. Cansfield, Ord. ORC., 
222 W. Washington St., Howell, Mich. 
2nd Lieut. William C. Cook, Ord. ORC., 
Geer Bldg., Turlock, Calif. 
2nd Lieut. William C. Graustein, Ord. ORC., 
19 Arlington St., Cambridge, Mass. 
2nd Lieut. Henry E. Gulbrandsen, Ord. ORC., 
238 S. 39th St., Philadelphia, Pa. 
2nd Lieut. Otto P. Mann, Ord. ORC., 
461 Church St., Beverly, N. J. 
2nd Lieut. Samuel F. Poindexter, Ord. ORC., 
518 Onley Road, Norfolk, Va. 
2nd Lieut. John C. Tashner, Ord. ORC., 
90 Brown PI., Jersey City, N. J. 
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ARMY ORDNANCE 


Mobilization Plans 


R’ SERVE officers are being commissioned and trained for service in the event of a general mobilization. Plans for 
his mobilization are being prepared in great detail, so that the resources of the country may be utilized to the best 


advantage . 


ofiicer 


and so that there may be a minimum of delay, confusion and wasted effort. In order that each reserve 
may be informed as to the nature of the plans necessary, and as to the steps which are being taken by the 


Ordnance Department to properly fulfill its functions in the event of a general mobilization, the following Office 


Orde r is published: 


OFFICE ORDER No, 569: 
November 6, 1924. 

1. Mobilization Plans: The War Department General 
Mobilization Plan eontains the general instructions and 
principles which determine the fundamental steps neces- 
sary to the mobilization of the man-power and industrial 
resources sufficient for a major emergency. 


7. Each Branch Plan will be an abstract or compilation 
of the Unit Mobilization Plans of the following sub-divi- 
sons of the Ordnance Office: General Office; Administra- 
tion Division; Technical Staff; Manufacturing Service; 
Field Service. 


Unit Plans 


8. Unit Mobilization Plans, supporting each Ordnance 
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2. With the General Mobilization Plan as a basis, situ- 
ations demanding a greater or lesser effort are covered 
by War Department Supplementary Mobilization Plans. 

Ordnance Annexes 

3. Ordnance Annexes to each War Department Mobili- 
zation Plan will be prepared by the War Plans Section. 
Necessary data for these Annexes will be prepared by the 
appropriate sub-divisions of the Ordnance Office. 

1. The form and contents of Ordnance Annexes are 
prescribed in Army Regulations No, 120-10. 

Ordnance (Branch) Mobilization Plans 

5. Ordnance (Branch) Mobilization Plans, correspond- 
ing to each War Department Mobilization Plan, will be 
prepared, as hereinafter outlined, under the supervision 
of the War Plans Section. 

6. The purpose of the Branch Plans is to establish the 
responsibilities and outline the actions necessary to the 
fulfillment of the missions given by the Ordnance An- 


nexes. 


(Branch) Mobilization Plan, will be prepared by the five 
major sub-divisions of the Ordnanee Office listed above, 
by such sub-divisions of their office as they may desig- 
nate, and by all field establishments and Ordnance com- 
panies under the exclusive control of the Chief of Ord- 
nance. 

9%. Unit Plans, so far as may be practicable, will be pre- 
pared in the following form: 

Part I: Administration and Finance. 

Part Il: Military Personnel and Training; 

Part Il1: Technical; 

Part 1V: Proeurement : 

Part V: Supply. 

Parts I and II will be applicable to all Unit Plans. 

10. Each Unit Plan will make provision for covering 
the following subjects, so far as they may be applicable 


to the establishment or unit concerned: 
Part I: Administration and Finance 


a, Organization of office or establishment (chart). 


























b. Office space requirements. 

ec. Office equipment and supplies requirements. 

d. Civilian personnel requirements: 
(1) Classification, by designation and rates of pay 

(table). 

(2) Assignment of key men 
(3) Methods of recruitment. 
(4) Training Plans. 


(table). 


(5) Hospitalization, housing and welfare. 
(6) Civil Service relations. 
(7) Estimate of total funds required for salaries. 


e. Legal advisory matters. 


f. Means of communication requirements (tables) : 
(1) Telephone. 

(2) Telegraph. 

(3) Radio. 


(4) Courier. 


¢, Transportation requirements (tables) : 
(1) Animal drawn. 
(2) Motor. 

(3) Rail. 

(4) Water. 
requirements manufacture ) 


h. Power (exclusive of 


(tables). 
i. Information plans: 
(1) Instruetions and policies. 
(2) Technical: 
Training 
Inspection 


Regulations. 

Manuals. 
Range and firing tables. 
Ballistie tables. 

(3) Progress Reports: 
Production. 
Issue. 

(4) Miscellaneous 


(5) Statisties. 


records. 


i. New construction (exclusive of hospitalization, hous- 
ing, welfare, and production activities) and extensions 
to light, heat, water, and sewer systems. 


k. Fiseal requirements (tables) : 


(1) Administrative (ineluding training). 
(2) Issue. 

(3) Maintenance. 
(4) Development 
(5) Manufacturing. 


and_ research. 


l. Industrial relations: 
(1) Wage schedules. 
(2) Payrolls. 
(3) Sanitation. 

m. Military Intelligence 

n. Guard and Fire Protection. 


counter espionage. 


Part II: Military Personnel and Training 


a. Table of Organization. 
table. 
¢. Requirements by months; rate of call to active duty. 


b. Assignment 


d. Procurement of commissioned personnel. 

e. Recruiting of enlisted personnel. 

f. Plans for training. 

g. Hospitalization, housing and welfare. 

h. Organization and individual equipment and supplies. 
(Military units and detachments. ) 
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Part IIT: 


Tech nie al 


Standards for manufacture. 
Substitutes for 
cility of production. 


Rearming program, 


manufacture, including relative fa- 


Training of technical civilians for proving grounds. 


Part IV: Procurement 


Production requirements. 
Scheduled produetion. 
Allocation of War orders. 
Status of War orders allocated. 
Drawings, specifications and bills of material. 
Special procurement plans not allocated to districts 
or arsenals, 
Plans for procurement of critical material. 
Gage plan. 
Jigs, fixtures, special tools and dies. 
Raw material requirements. 
Special material requirements. 
Machine tool requirements. 
Manufacturing power requirements. 
Manufacturing facility requirements. 
Special projects (proving grounds, loading plants, 
ete). 
Manufacturing information. 
Plant protection. 
Delegation of local procurement authority to Corps 
Areas. 
Part V: Supply 


Mobilization requirements (Corps Areas, Exempted 


Stations). 


Mobilization stocks: 
(1) In hands of troops. 
(2) In storage. 
Shortages. 
Priorities of issue and shipment. 
Substitutes for shortages. 
Overhaul and conditioning of stocks. 
Distribution of stocks (allocations to fill shortages). 
responsible for supply of 


unserviceable 
Designation of depots 
supply points. 
Plan of issue. 
Coordination with production districts. 


11. Part I of each Unit Plan will inelude the following: 


d. 


An organization chart, conforming to the basie chart 
of the Ordnance Department, to be approved by the 
next higher authority. 

Table showing office space requirements by months 
after M Day. 

Tables showing requirements for office supplies and 
equipment, tabulated to show major items of equip- 
ment such as desks, tables, typewriters, chairs, filing 
eases, safes, caleulating machines and duplicating ma- 
chines by and the miscellaneous drafting 
and office supplies by money value (by months after 
M Day). 

Under civilian personnel will be included: 

(1) Tables 
of pay when they will be 
after M Day). 

(2) Table showing assignment of civilans in key 

This should show when each 
(By months after M Day.) 


numbers, 


showing by number, grades and rates 


required (by months 


positions by name. 
will be required. 
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(3) Plans for procurement of civilian personnel 
will include necessary liaison with schools, tech- 
nieal societies, ete., for recruiting technical eivil- 
ians for key positions. 

(4) Training plans will embrace the training of 
all civilian personnel assigned to the establish- 
ment or unit and such as may be designated for 


training by the establishment or unit. 


(5) Plans for hospitalization, shelter and welfare 
will include necessary bed capacity and the num- 
ber and types of buildings. 


(6) Under Civil Service relations will be included 
recommendations for necessary changes in Civil 
Service regulations to permit efficient function- 
ing of the Mobilization Plans. 


(7) The estimate of funds required for salaries of 
civilian employees will be tabulated to show re- 
quirements by months after M Day. 


e. Under legal advisory matters will be included defi- 
nite reeommendations for changes in legislation re- 
stricting the operations of the Ordnance Department 
in time of war, such as the Eight-Hour Law; legis- 
lation requiring proposals for procurement of services 
or supplies, and provisions in appropriations Acts 
limiting procurement, printing, advertising, ete. 
Tables showing requirements for telephones, leased 
wires, radio service, ete., will show need by months 
after M Day. 


mt 


Transportation requirements will be given for: 


wg 


(1) That required locally for the operation of the 
establishment or unit. 

(2) That required for outgoing and incoming ship- 
ments. 


_ 
— 


Power requirements will be expressed in terms of 
kilowatts; special requirements for steam, gas or oil 
equipment may be expressed in horsepower. 

Each Unit Plan will provide for the preparation of 
such training regulations, manuals, ete., as may be 
charged to the establishment or unit concerned. 


Requirements in new construction (exclusive of hos- 
pitalization, housing, welfare and production activi- 
ties) will include numbers, types and sizes of build- 
ings required and estimated cost of such construc- 


tion. 

Each Unit Mobilization Plan will contain an estimate 
of the funds required under each Ordnance Depart- 
ment appropriation and under any appropriation 
of other Departments in which the Ordnance Depart- 
concerned, such as Transportation of the 
This estimate will show: 


am 


ment is 
Army, ete. 
(1) Amounts required on M Day. 
(2) Amounts required during the first phase (four 
months). 
(3) Amounts required during the 


(4) Contract 
eighteen months. 


first year. 


authorizations negessary for first 


Under “Industrial Relations” will be ineluded such 
matters as rates of pay, leaves, hours of labor, trans- 
portation, sanitation and general conditions affecting 


the efficiency of employees. 


m. Under “Military Intelligence” will be included the 
plans for necessary liaison of field establishments 
with Corps Area Commanders, liaison with the De- 
partment of Justice agencies, and provisions for 
plant protection and prevention of sabotage. 


12. Each Unit Plan will contain, under Part IT, the 


following : 
a. Table of organization, to be approved by the next 
higher authority. 


b. Assignment table for military personnel. It will 
include organizations by unit designation, regular 
officers by number and rank, and reserve officers 


by name. 

ce. A table paralleling the table of organization, show- 
ing by number, grades, and assignment, when com- 
missioned personnel should report for aetive duty 
(by months after M Day.) 

d. A table, paralleling the assignment table, showing 
when each officer should report for duty (by months 
after M Day). 

e. Maximum enlisted strength, by numbers and srades, 
authorized for procurement by recruiting or from 
draft (by months after M Day). 

f. Plans for procurement of meet the ob- 
jective set by the table of organization. 


officers to 


g. Plans for the reeruiting of authorized enlisted per- 
sonnel prior to the operation of the draft, in aececord- 
ance with mobilization priorities. 

h. Plans for training will embrace the training of per- 
sonnel assigned to the establishment or unit and oth- 
er personnel with the training of which the estab- 

charged, and will inelude the 


lishment or unit is 


following: 
supplies 
instruction; 


(1) Equipment and necessary ; 
(2) Complete courses of 


» 
(3) Conduet of courses. 


i. Plans for hospitalization and shelter should show 
the necessary bed capacity and location, number and 
mess halls, lavatories, 


types of buildings, ineluding 


barracks, officers’ quarters, ete. 

13. Each Unit Plan will contain a list of the actions nee- 
essary to put the plan into effect. 

14. Unit Mobilization Plans must be flexible in character 
and capable of prompt execution with necessary mod- 
ifications to meet minor changes in the War Depart- 
ment Mobilization Plans. 

15. The original and one copy of the Unit plans of the 
five major sub-divisions of the Ordnance Office will 
be filled with the War Plans Section. 

16. Unit Plans of Ordnance Companies on duty at ex- 
empted stations will be prepared in the following 


form: 
Fart i: Personnel. 
Part [[: Intelligence. 
Part IIL: Organization and Training. 
Part IV: Supply. 


General Instructions 


17. The Requirements and War Plans Section is charged 
with supervision of the preparation of all mobiliza 
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18. 


19. 


a. 


b. 


oo. & 


99) 


Ou 


25. 


b. 


tion plans and with the eustody of all war plans re- 
ferred to the Ordnance Department for action or 
study. 

Ordnance Annexes and Mobilization Plans will be 
prepared on paper of legal cap size, typing single 
spaced, with at least a one-inch margin at the top 
and bottom, and at least one and a half inch margin 
at the left of the page. If larger sized sheets are 
used they will be folded to legal size. Maps, tables, 
charts, drawings, ete., will be prepared for binding in a 
book of legal cap size. 

The following mobilization requirements of establish- 
ments and units will be forwarded for consoiidation 
in the General Office and Administration Division 
when called for by the War Plans Section: 


Military personnel. 

Civilian personnel. 

Fiseal. 

Means of communication (telephone and telegraph). 
Transportation (animal drawn, motor and rail). 

New (exclusive of production activi- 
ties). 

Power (exclusive of manufacture). 


construction 


The Manutacturing Service and Field Service will be 
responsible for the preparation of unit plans for 
new installations required by the Mobilization Plan. 


Annexes and Mobilization Plans of the Ordnance De- 
partment based on the War Department General Mobi- 
lization Plan, 1924, will be prepared and revised in 
accordance with the following schedule: 


Unit Mobilization Plans of the five main 
sub-divisions of the Ordnance Office____Jan. 31, 1925; 
All other Unit plans._.........--- Mar. 31, 1925. 


It is desired to emphasize the point that our Mobili- 
zation Plans should be as brief as practicable. Charts 
and tables will be used whenever possible. Long and 
detailed descriptive matter should be avoided. 

Based on this directive, the five major divisions of 
the Ordnance Office will issue such instructions, econ- 
cerning mobilization plans, to units and_ establish- 
ments under their control as may be required. 

The attached chart shows the relation of Unit Plans 


to the Ordnanee (Branch) Mobilization Plans and 
to the War Department Mobilization Plans, their 
Appendices and Annexes. 

Special Instructions 
The Ordnance Department (Branch) Mobilization 


Plans will be prepared in the form prescribed for 
Unit Plans. Responsibility for the preparation of 
the Branch Plans will be as follows: 


The General Office will be responsible for the prepa- 
ration of that portion of the Branch Plans cover- 
ing the subjects a, g, h, i, k and m, under Part I 
of the Unit Plans and for Part II. It will consoli- 
date the total requirements of the Ordnance De- 
partment for transportation, funds, military per- 
sonnel and power (exclusive of production). 


The Administration Division will be responsible for 
the preparation of that part of the Branch Plans 
covering the subjects b, c, d, e, f, j and | given 
under Part I of Unit Plans, and for the consoli- 


26. 


28. 


29 


30. 


31. 


33. 


a. 


b. 


of the total Ordnance Department require- 
of communication, civilian per- 
sonnel new construction, ete., (exclusive of 
manufacture). Requirements in office sup- 
plies and equipment will be consolidated for the 


dation 


ments for means 
and 


space, 


Ordnance office only. 

The Teehnieal Staff, Manufacturing 
Field Service will be responsible for the prepara- 
tion of Parts III, IV and V, respectively, of the 
(Branch) Plans. 


Service and 


Ordnance 
The General Office will be responsible for the prepa- 
ration and maintenance of requirement sheets of ord- 
nance items of issue required to meet the needs of 


any War Department Mobilization Plan. 
The Administration Division will inelude in its Unit 
Plans definite recommendations for any necessary 


changes or modifications in property regulations. 


The Technical Staff will be responsible for the main- 
tenance of a Book of Standards of ordnance items 
of issue. 

The Manufacturing Service will maintain production 
sheets for items of issue corresponding to the require- 
ment sheets kept by the War Planning Section. It 
will also compute and maintain requirement and. pro- 
duetion sheets for the necessary raw materials, such 
as explosives, optical glass and the necessary com- 


ponents of issue items. 


Mobilization Plan of each Manufacturing Di- 
include a list showing the items of issue 


statement 


The 
vision will 

for which it is responsible, together with a 
of the status of each item with respect to: 


Approved design. 
Drawings, specification and bills of material. 
Methods 


Provision of 


of manufacture. 

gages. 

Design of special dies, jigs, tools and fixtures. 
Training Regulations and Inspection Manuals, 


Allocation of War orders. 


The Unit Plan of the Manufacturing Service will in- 
clude a definite scheme for the utilization of finished 
and semi-finished components of items of issue now 


on hand. 


The Field Service will be responsible for the compu- 
tation of Zone of Interior requirements for ordnance 
supplies under each War Department Mobilization 
Plan. Theater of Operations requirements will be 
computed by the General Office. 

The Field Service will submit to the War Plans See- 
tion on July Ist of each year a consolidated inven- 
tory of ordnance items of issue showing the status 


as of March 1st. This will show stocks on hand: 
In the hands of troops; 
In storage. 


In addition, report will be made at the same time show 


ing 


amounts of ammunition expended during the previous 


vear for target practice and amounts lost through de- 


terioration or other causes. 


C. C. WiILLiaMs, 
Major General, Chief of Ordnance. 
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Organization of the Ordnance Department 


HE organization of the Ordnance Department has been materially changed since the War, and the majority of 
officers of the Ordnance Officers’ Reserve Corps have little knowledge of the present organization or of the fune- 
tions of the various sub-divisions. Such knowledge is necessary in order to enable an officer to determine the position 
in the organization for which his special qualifications best adapt him, and also to enable him to acquire that per- 
spective of Ordnance work which is essential if he is to properly co-ordinate his efforts with the general aims of the 


Department. 


The latest order covering the organization of the Ordnance Office is printed here. 


In a later issue of 


Army ORDNANCE information will be published regarding the organization of other Ordnance establishments, such 
as District Offices, Arsenals and Depots. A general knowledge of the organization of the Ordnance Department, 
and more detailed knowledge of the subdivisions to which assigned, will in the future be required in examinations for 


promotion. 


December 1, 1924. 
OFFICE ORDER No. 573. 


SUBJECT: Organization of Ordnance Office. 

1. Office Order, No. 425, dated August 28, 1922, and 
all Ordnance Office Orders affecting the organization of 
the Ordnance Office conflicting with the following pro- 
visions are hereby revoked. 


Section I 


Function 
2. It is the function of the Ordnance Department to 
design, procure, produce, inspect, store, preserve, main- 
tain and supply such material as shall be prescribed by 
the Seeretary of War. 


Main Groups 


3. The office of the Chief of Ordnance shall be divided 
into the following groups: 


General Office, 
Administration Division, 
Technical Staff, 
Manufacturing Service, 
Field Service. 


Charts and detailed group orders showing the organi- 
zation and methods by which they will operate shall be 
prepared by each group and shall have, when approved 
by the Chief of Ordnance, the same force and effect as 
this order. All groups shall maintain the records, rosters 
and all other data required by their functions, and shall 
submit to the Chief of Ordnance such special reports, 
digests, ete., as he may direct. Subject to the approval 
of the Chief of Ordnance, they shall furnish reports and 
information of their own operations to the other groups 
of the Ordnance Office, and, upon request, to other of- 
ficial agencies. Each group or division shall establish 
and control such liaison as pertains exclusively to its 
functions. 

Executive Officer 

4. The Executive Assistant shall perform such duties 
as may be assigned to him by the Chief of Ordnance. 
The General Office and the Administration Division shall 
function under the direction of the Executive Assistant. 


Section II 
General Office 


5. The General Office shall consist of the Executive 
Section, Fiseal Section, Statistics and War Plans Section, 
and the Military Personnel Section. 


6. The duties ef the General Office shall be: 
a. To perform the miscellaneous executive duties re- 
quired in the Ordnance Office. 


(Executive Section.) 


b. To prepare the unit mobilization plans of the 
General Office required by Office Order No. 569, dated 
November 6, 1924. 

ce. To supervise and coordinate the liaison (other 
than technical) established by the Ordnance Office with 
other agencies of the War Department and the Fed- 
eral Government. (Executive Section.) 

d. To supervise the preparation and publication of 
official literature and other news matters concerning 
the Ordnance Department. (Executive Section.) 


Fiscal 

e. To have general charge of all estimates and of 
their presentation to Congress. (Fiscal Section.) 

f. To have general charge of the apportionment and 

subapportionment of funds in the Ordnance Office and 
to keep record thereof. (Fiseal Section.) 
_ g. To supervise and coordinate the business methods 
of the Ordnance Office, arsenals and other establish- 
ments thereunder in relation to all fiseal affairs. (Fiscal 
Section.) 

h. To prepare procurement authorities for payrolls 
of the Ordnance Office personnel and other miscellane- 
ous activities, including travel expenses of officers and 
civilians, and maintain a record of the estimated cost 
of travel. (Fiscal Section.) 

i. To maintain a Finance Contact Branch which shall 
act as liaison on all finance matters with the Chief of 
Finance, all Bureaus of the War Department, and other 
government agencies. (Fiscal Section.) 

j. To audit reservations of funds and allotment re- 
quests; to advise on questions pertaining to _finan- 
cial operations, and to verify code classifications. (Fis- 
eal Section.) 

k. To prepare and issue periodic finance statements 
showing the status of Ordnance funds. (Fiscal See- 
tion.) 

Statistics and War Plans 

l. To exereise general supervision and coordination 
over the preparation of the war plans of the Ordnance 
Department. (Statistics and War Plans Section.) 

m. To prepare books of Ordnance war requirements 
schedules, based on the Basie Mobilization Plan and 
other war plans of the War Department; to furnish 
these requirements schedules to the Manufacturing 
Service for preparation of production schedules; to 
maintain data concerning the approved war reserves; 
to maintain data furnished by the Field Service as to 
stocks on hand; to maintain data furnished by the 
Manufacturing Service concerning production esti- 
mates; and to revise periodically requirements and war 
reserve data. (Statistics and War Plans Section.) 

n. To compile and disseminate to the various agel- 
cies in the Ordnance Office helpful data in connection 
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with Ordnance Department war plans. (Statistics and 
War Plans Section.) 

o. To compile and furnish all Ordnance statistical 
data; to follow up, compile, and periodically report the 
status of Ordnance activities. (Stastics and War Plans 
Section.) 

p. To establish and maintain general liaison with 
the General Staff, Office of The Assistant Secretary of 
War, War College, and other outside agencies on mat- 
ters relating to Ordnance war plans. (Statisties and 
War Plans Section.) 


Military Personnel 


q. To procure, assign, classify, and promote military 
personnel, and to maintain the necessary records in 
connection therewith. (Military Personnel Section.) 

r. To supervise the operation of the Special Service 
Schools of the Ordnance Department. (Military Per- 
sonnel Section.) 

s. To formulate the necessary training plans and 
principles, and to supervise the basic training of all 
military personnel. (Military Personnel Section.) 

t. To prepare the data concerning military personnel 
mobilization required by Office Order No. 569, dated 
November 6, 1924. 


Section III 
Administration Division 


7. The duties of the Administration Division shall be: 


Civilian Personnel 


a. To prepare the unit mobilization plans of the 
Administration Division required by Office Order No. 
569, dated November 6, 1924. 

b. To maintain the records of employment discharge, 
and service of all civilian employees of the Ordnance 
Department, and to prepare estimates for the allot- 
ment and statutory rolls. (Civilian Personnel Sec- 
tion.) 

ce. To administer the Civil Service Regulations, and 
to prepare plans for the procurement and training of 
the civilian personnel required in war operations. 
(Civilian Personnel Section.) 

d. To handle all relations with the Appointment 
Division of the War Department, and with the United 
States Civil Service Commission. (Civilian Personnel 
Section.) 


Contract and Advisory 


e. To assist in obtaining legal advice on all matters 
affecting the Ordnance Department. (Contract and Ad- 
visory Section.) 

f. To act as liaison with the Attorney General, the 
Judge Advocate General, and the Comptroller General 
with respect to the opinions and decisions of these of- 
ficers. (Contract and Advisory Section.) 

g. To conduct for the Ordnance Department all mat- 
ters relating to general legislation and actions upon 
compulsory orders, requisitions or condemnations of 
private property. (Contract and Advisory Section.) 

h. To prepare and prescribe the general forms of 
contracts to be used by the Ordnance Department; to 
record and supervise the distribution, and to maintain 
a permanent file of all contracts made by the Ordnance 
Department. (Contract and Advisory Section.) 





Service 


i. To publish all ordnance orders, bulletins, circulars, 
ete., and to arrange for the printing and issue of all 
Ordnance publications and miscellaneous matter except 
drawings. (Service Section.) 

j. To be responsible for the office service, including 
office space, communications, supplies, equipment, and 
maintenance thereof. (Service Section.) 


Mail and Record 


k. To receive and distribute all correspondence, and 
to control and operate the Ordnance Post Office and 
the mail and record system for the entire office. (Mail 
and Reeord Section.) 


Section IV 
Technical Staff 


8. The duties of the Technical Staff shall be: 

a. To prepare the unit mobilization plans of the 
Technical Staff required by Office Order No. 569, 
dated November 6, 1924. 

b. To keep informed of the trend and progress of 
ordnance development at home and abroad. 

ce. To recommend to the Chief of Ordnance new and 
experimental types of ordnance which, when approved 
by the Chief of Ordnance, will be developed and de- 
signed by the Manufacturing Service. 

d. To approve for the Chief of Ordnance design and 
manufacturing specifications and drawings and studies 
covering types and experimental matériel, and to ap- 
prove texts of revisions of all matériel in which the 
functioning will be affected. 

e. To consider all requests to make obsolete standard 
ordnance matériel, and to secure necessary action 
thereon by higher authority. 

f. To have charge of the Aberdeen Proving Ground 
and all personnel and organizations assigned thereto; 
to furnish from the Ordnance troops provided for the 
operation of the Aberdeen Proving Ground trained 
nuclei required for the mobilization and organization 
of all Ordnance Proving Ground Companies authorized 
for proving grounds of the Manufacturing Service. 

g. To conduct, or approve, programs of all trials of 
pilot ordnance matériel (except shop tests, routine and 
minor firing tests at arsenals, and preliminary road 
tests); and, whenever possible, to attend important 
trials of ordnance in other services in this country and 
abroad. 

h. To investigate all failures or defects of ordnance 
matériel in service or storage, and recommend the 
necessary remedial action. 

i. To have eustody of the Ordnance Office Model 
Room. 

j. To develop plans for wider publication and dis- 
tribution of ordnance engineering data, and to encour- 
age discussion and development of its theoretical prin- 
ciples. 

k. To maintain and administer the technical library 
of the Ordnance Office, and to authorize the purchase 
of all books and subscriptions for periodicals, maga- 
zines, ete., for the Ordnance Office, and to approve all 
similar requests received from establishments in the 
field. 

1. To act as liaison on technical matters with all 
Departments of the Government, all engineering s0- 
cieties and, through the Military Intelligence Division 
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of the General Staff, with all foreign countries in re- 
questing, receiving, filing and distributing throughout 
the Ordnance Department all data or information of 
technical interest. 

m. To arrange for the assignment to the Ordnance 
Committee of qualified officers of the Line of the Army 
and such civilian engineers as found advisable. 

n. To conduct research work in ordnance theory and 
ballisties. 

o. Te approve all programs and estimates for ex- 
perimental and research work initiated for the purpose 
of improving ordnance matériel. 

p. To standardize and approve all specifications pre- 
pared by or affecting the Ordnance Department. 

Ordnance Committee 
9. The Ordnanee Committee is advisory to the Chief 
of the Technical Staff. Its membership shall be desig- 
nated by the Chief of Ordnance. It shall be the duty 
of the Ordnance Committee to consider and recommend 
action upon all matters affecting matériel designed for 
or intended to be issued to the Service coming within 
the jurisdiction of the Technical Staff, and upon such 
other matters as may be referred to it by the Chief of 
the Technical Staff. 
Section V 
Manufacturing Service. 
10. The duties of the Manufacturing Service shall be: 

a. To design, develop, procure, produce and inspect 
all ordnance matériel, gages, and other ordnance and 
ordnance stores, and to perform all duties incident 
thereto not otherwise specifically assigned by the Chief 
of Ordnance. 

b. To prepare the unit mobilization plans of the 
Manufacturing Service required by Office Order No. 
569, dated November 6, 1924. 

ce. To prepare war production schedules to cover all 
items found on requirements schedules furnished by 
the General Office, and to initiate and earry out all 
work necessary to make the war production schedules 
effective; to review periodically all war production 
schedules; to analyze reports from the Ordnance Dis- 
trict Offices and manufacturing arsenals as to produc- 
tion possibilities, and to incorporate these data in the 
periodic review of the war production schedules, and to 
furnish copies of the production schedules and of the 
periodic reviews to the General Office. 

d. To have general charge of the Ordnance Districts 
created for the purpose of procurement in time of war 
and to furnish to them all information necessary for 
the prosecution of industrial war plans. 

e. To have general charge of the manufacturing 
arsenals and to furnish them information necessary for 
the prosecution of industrial war plans. 

f. To set up detailed manufacturing schedules and 
to initiate the work thereunder necessary to meet the 
requirements. 

g. To prepare estimates of the cost of all manufac- 
turing and experimental programs. 

h. To submit for the approval of the Technical Staff 
design and manufacturing specifications, and draw- 
ings and studies covering type and experimental ma- 
tériel; to submit to the Technical Staff for approval 
texts of revisions of all matériel in which functioning 
will be affected; and to approve all drawings and 
Specifications not requiring action by the Technical 
Staff. 


i. To initiate, conduct and follow-up experimental 
and development work required for the development of 
new types or the improvement of existing types. 

j. To establish and maintain Ordnance standard 
practice sheets covering the standards for ordnance 
design. 

k. To assist ‘manufacturers to become acquainted 
with ordnance matériel and manufacturing problems 
connected therewith. 

1. To maintain full information with respect to avail- 
able sourees of supply for all matériel, including raw 
material and with respect to the manufacturing facili- 
ties in the United States capable of producing ordnance 
matériel. 

m. To have charge of the making of blue prints, 
brown prints, photostats, ete. 

n. To provide for the storage and distribution of 
experimental matériel. 

o. To initiate and prepare specifications covering all 
ordnance matériel; to submit these specifications, after 
approval by the Technical Staff, to the proper War 
Department agency for action, and to follow-up such 
specifications until finally approved; to maintain 
standard files of all Army, Navy, and Federal specifi- 
cations; to maintain contact with, and furnish a repre- 
sentative on, the Federal Specifications Board. 

p. To prepare handbooks and pamphlets covering 
descriptions and instructions for the use of ordnance 
matériel. 

q. To take charge of all matters concerning the fixed- 
nitrogen interests of the Department and the operation 
and future disposition of fixed-nitrogen plants. 

r. To have charge of all proving grounds (except the 
Aberdeen Proving Ground) and all. personnel and or- 
ganizations assigned thereto. 

s. To prepare price lists of all ordnance matériel. 

t. To handle all interbureau procurement instructions. 

u. To establish general rules and regulations for the 
conduct of business at Ordnance establishments, and 
to handle all questions arising between such establish- 
ments and other branches of the War Department or 
other government departments. 

v. To obtain from other Federal Departments work 
for the arsenals suited to their facilities when neces- 
sary to provide continuous employment for the nuclei 
of their organizations. 

w. To handle all questions concerning hours of labor, 
leave, determination of rates of pay, housing, trans- 
portation and general conditions affecting the safety 
and welfare of employees. 


Section VI 
Field Service 
1l. The duties of the Field Service shall be: 


a. To supply all ordnance matériel to troops; to in- 
spect, repair, alter and maintain all ordnance matériel 
in the hands of troops and in storage; and to control 
and operate the personnel, organizations, permanent 
establishments and field facilities assigned to these 
duties. 

b. To prepare the unit mobilization plans of the 
Field Service required by Office Order No. 569, dated 
November 6, 1924. 

ce. To administer and train all Ordnance troops (ex- 
cept Proving Ground, and Training Companies). 

d. To prepare training regulations for Ordnance 
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Companies (except Proving Ground, and Training 
Companies). 

e. To bring to the attention of the Manufacturing 
Service and the Technical Staff any improvements or 
changes in ordnance matériel which may be suggested 
as necessary or desirable. 

f. To receive and act upon all requisitions for stand- 
ard articles of ordnance matériel. 

g. To make timely requisitions to maintain stocks in 
conformity with Requirements Schedules; to establish 
proper maximum and minimum limits so as to insure 
adequate stocks for reserve and issue purposes in ac- 
cordance with approved policies. 

h. To handle all condemnations, sales or other au- 
thorized dispositions of ordnance and ordnance stores, 
except those of components to be used in manufacture. 

i. To cooperate with the Manufacturing Service and 
the using services in the uniform packing and marking 
of ordnance stores. 

j. To store all ordnance matériel procured for issue; 
to store component matériel when requested by the 
Chief of Manufacture and to arrange for the ship- 
ments incident thereto. 

k. To have charge of all Ordnance establishments 
used exclusively for storage and maintenance purposes. 

l. To prepare estimates for the maintenance of ma- 
tériel in the hands of troops and in storage; to prepare 
estimates for all expenses in connection with the re- 
ceiving, storage and issue of ordnance stores; and to 
allot funds for these activities. 

m. To maintain a running inventory of all ordnance 
stores, including component stores for the storage of 
which it is responsible. 

n. To give timely advice to the Manufacturing Serv- 
ice regarding stores required for Field Service account. 


Section VII 
12. Each group shall have charge of the establishments 
thereunder assigned to it by this Section, except as other- 
wise provided in this order. This assignment of Ord- 
nance establishments shall be as follows: 
General Office 
Special Service Schools 
The Ordnance School. 
The Ordnance Specialists School. 
Technical Staff 
Aberdeen Proving Ground. 
Manufacturing Service 
Picatinny Arsenal, Rock Island 
Arsenal, Springfield Armory, Watertown Arsenal, 
Watervliet Arsenal, U. S. Nitrate Plant No. 1, U. §. 
Nitrate Plant No. 2, all Proving Grounds (exeept Aber- 
deen). 


Frankford Arsenal, 


Field Service 
Augusta Arsenal, Benicia Arsenal, Hawaiian Ordnance 
Depot, Aberdeen Ordnance Reserve Depot, Erie Ordnance 
Reserve Depot, Charleston Ordnance Reserve Depot, Cur- 
tis Bay Ordnance Reserve Depot, Old Hickory Ordnance 
Reserve Depot, Philippine Ordnance Depot, Panama Ord- 
nance Depot, San Antonio Arsenal, Delaware Ordnance 
Reserve Depot, Savannah Ordnance Reserve Depot, Pig 
Point Ordnance Reserve Depot, Raritan Arsenal, Win- 
gate Ordnance Reserve Depot, Ogden Ordnance Reserve 
Depot. 
C. C. WILLIAMS, 
Major General, Chief of Ordnance. 
OFFICIAL: 
C. T. Harris, Jr., 
Major, Ord. Dept. 
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NUMBER of patents have been issued recently which 
are of more or less interest to those making a special 
study of the Ordnance arts. 
Ammunition 

The following patents relate more specifically to Am- 
munition : 

Letters Patent No. 1,513,411 have been granted to 
Alton S. Miller for the art of controlling time powder 
trains. The art consists in so designing the train that 
it will evolve gases at a constant quantity rate, discharg- 
ing the gases through a fixed orifice having an area such 
that it will exert a back pressure on the gases throughout 
all changes of atmospheric pressure. This patent ap- 
pears to cover an idea heretofore disclosed in the art. 

A patent on a fuze for projectiles has been granted to 
Max W. Fischer, the patent being No. 1,515,668. In this 
fuze, a plunger is provided carrying a striker normally 
unarmed by being retracted into the plunger and held in 
such retracted position by a series of balls. A plunger 
adapted to set back on discharge of a projectile normally 
holds the balls in position but, when the plunger sets 
back, the balls are thrown into the space occupied by the 
plunger by centrifugal force, allowing the striker to ad- 
vance to armed position, where it is held by another ball 
normally housed in a recess in the main plunger. 

Patent No. 1,515,705 has been granted to Frank Short, 
formerly employed at the Aberdeen Proving Ground, for 
a bomb. This patent covers a tail piece for bombs and a 
method of constructing the same. 

Samuel Wiley, of Picatinny Arsenal, has been granted 
patent No. 1,517,810 for a fuze. This patent covers a 
mechanism normally held unarmed by a counterweight, 
which counterweight is held in position on the fuze by 
a combustible material and is free after the combustion 
of the materiil to release the fuze upon impact of the 
projectile. 

Artillery 

ATENTS relating to Artillery include: 

P Paul Kaminski has been granted patent No. 1,512,- 
103, for remote control system. This patent covers an 
electrical signalling system for transmitting the angle 
of inclination to a battery of guns. 

kK. S. Hoar, formerly an officer in the Coast Artillery 
Corps, has been granted a patent, No. 1,512,601, for 
means for and method of determining true north, lati- 
tude, and approximate sidereal time, or any of them. This 
device is an attachment for a telescope and was tried out 
by the Coast Artillery with considerable success. 

R. C. Morgan and John F. Pelley, assignors to the Beth- 
lehem Steel Company, have been granted patent No. 
1,514,166 for a method of assembling tubes and liners 
in gun manufacture. The method consists essentially in 
shrinking a tube upon a liner, the liner being positively 
prevented from contracting longitudinally. 
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R. C. Morgan and John F. Pelly, assignors to Bethle- 
hem Steel Company, have also been granted patent No. 
1,514,167 for a method for assembling tubes and liners 
in gun manufacture. The invention consists specifically 
in shrinking the tube on a liner, a section of which liner 
has been expanded, preferably that section adjacent to 
the thick end of the tube. 

R. C. Morgan and John F. Pelly, assignors to Bethle- 
hem Steel Company, have been granted patent No. 1,514,- 
168 for an apparatus for assembling tubes and liners in 
gun construction. This patent covers an apparatus for 
holding a liner against movement in a muzzle end 
direction while the tube is being shrunk thereon. 

R. C. Morgan and J. F. Pelly, assignors to Behtlehem 
Steel Company, have been granted patent No. 1,514,169 
for an apparatus for assembling tubes and liners in gun 
construction. The patent covers an apparatus for stretch- 
ing the liner and holding it against change of length and 
heating, and expanding a section thereof while the tube 
is being shrunk thereon. 

A. Barr and W. Stroud have been granted patent No. 
1,514,948 for a stereoscopic range finder. The invention 
consists in the provision im each field of view of a series 
of marks or lines, distributed over the field, which marks 
appear to be set at the same perspective depth when 
viewed stereoscopically. 

E. Schneider has been granted patent No. 1,517,758 
for an apparatus for loading and ramming projectiles in 
guns. The main feature and novelty in this rammer 
consists in its acting with a rectilinear movement fol- 
lowed by a swinging movement. 

A. Barr and W. Stroud have been granted patent No. 
1,519,015, for an antiaircraft fire control apparatus. The 
claims in this case appear to be drawn to a series of 
devices for computing the various data necessary in 
directing a gun at a moving target such as an airplane. 
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The Rock Island Arsenal 


In a Rich and Growing Community 


SERVED WELL 
With Power, Light, Gas and Transportation 














As neighbor and co-worker in “Effeeting Indus- 
trial Preparedness for War,” it is especially fitting 
that this Company say a friendly word for the Rock 
Island Arsenal. 

Located as it is on an island in the Mississippi 
River, the workmen at the Arsenal must find homes 
in Iowa or Illinois several miles from their places of 
The Rock Island 
pends upon the Tri-City 


Iowa and Illinois, subsidiaries of this Company, to 


work. Arsenal, therefore, de- 


Railway Companies of 
provide transportation for workmen, and the fur- 
nishing of this service has always met every demand 
including that of the war period when there were 
approximately 20,000 employees at the Rock Island 
Arsenal. 

This Company was ready with the surplus of 
facilities re- 


World War. 


In 1918, the company’s power house, directly across 


power, light, and street railway 


gas, 


quired during the emergency of the 


Sylvan Water from the main Arsenal shops and 
adjoining the government’s property, had _ 61,000 
horsepower available for the community and _ the 


Arsenal. Sinee that time the power available from 


this plant has been increased to 100,000 horse- 
power and a new plant is under construction on the 
Iowa shore to develop ultimately nearly 200,000 


horsepower in addition. 
The hydro-electric power plant, which is part of 
the complete equipment belonging to the Rock Is- 


land Arsenal is operated more economically because 


_its surplus power is absorbed by the Peoples Power 


Company of Rock Island, Moline, and East Moline, 
Illinois, and the Peoples Light Company, of Dav- 
The 


able from this hydro-electric plant has a seasonable 


enport, Iowa, also subsidiaries. power avail- 


reduction due to high water, low water, and ice, 
also 


When 


more power is needed than ean be furnished by its 


and the power requirements of the Arsenal 


vary with the amount of work being done. 


own plant the Arsenal secures the extra power from 


our steam power plant at economical wholesale 
rates. 
Good service at low rates in the essentials of 


power, light, gas and transportation is one of the 
features which makes this a most suitable industrial 
center for the maintenance and development of our 


greatest Arsenal. 














The United Light and Power 
Company 


Rock Island, Moline and East Moline, Illinois—Davenport, Iowa 





























